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DECLARATI ON

RECORD OF DECI SI ON
SELECTED REMEDI AL ALTERNATI VE FOR
GROUNDWATER FI NAL REMEDY
FOR MUSKEGO SANI TARY LANDFI LL

Site Nane and Locati on:

Miskego Sanitary Landfill
Miskego, Wsconsin

St atement of Basis and Purpose:

Thi s deci si on docunent presents the selected renedial action for the Miskego Sanitary
Landfill located in Miskego, Wsconsin. The decision has been devel oped in accordance with
t he Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA), as
amended by the Superfund Anendnents and Reaut horizati on Act (SARA), and in accordance with
the National G| and Hazardous Substances Pollution Contingency Plan (NCP) to the extent
practicable. The attached index identifies the itens that conprise the Adm nistrative
Record, upon which the selection of the remedial action is based.

Assessnent of the Site:

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i mpl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare or the environment.

Descri ption of the Sel ected Renedy:

The Final Renedy addresses protection of ground water and potential exposure to ground water
t hrough engi neering controls. Institutional controls have already been initiated through the
interimsource control action. The principal threats are direct exposure to contam nated
groundwat er through ingestion or inhalation at private wells. This renmedy is described as
fol | ows:

e Monitor groundwater throughout the site,

¢ Conduct a groundwater punping test(s),

e Install and operate groundwater extraction in the vicinity of the Non-Contiguous Fill
Ar ea,

e« Performon-site treatnment and di scharge of extracted groundwater fromthe
Non- Conti guous Fill Area,

e Discharge treated water to an on-site infiltration basin in accordance with state
st andards, and

e Dispose of treatment residuals, if generated, to an approved disposal facility.

e Mnitoring and eval uation of the effectiveness of the groundwater extraction systemin
achi eving progress toward cl eanup standards, and

e Expansion of the systemif data on the performance of the systemindi cates that
expansion i s necessary to nake progress toward cl eanup standards.

St at e Concurrence:

The State of Wsconsin concurs with the selected renedy. The letter of concurrence is
attached to the Record of Decision (ROD) package.



Decl ar ati on:

The selected remedy is protective of human health and the environment, attains Federal and
State requirements that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This remedy utilizes permanent solutions and alternative
treatment technol ogy to the maxi numextent practicable for this site. Because this remedy
will result in hazardous substances renaining on-site above the health-based | evels, a review
will be conducted within 5 years after comrencenent of renedial action, to ensure that the
remedy continues to provide adequate protection of human health and the environnent.

<I M5 SRC 0595280>

Dat e Val das V. Adankus
Regi onal Admi ni strator
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SUMVARY OF FI NAL REMEDI AL ACTI ON
GROUNDWATER REMEDY

MUSKEGO SANI TARY LANDFI LL SI TE
MUSKEGO, W SCONSI N

.  SITE NAME AND LOCATI ON

The Muskego Sanitary Landfill Superfund site occupies approxinmately 56 acres north of State
H ghway 24 (Janesville Road), and east of Crowbar Road in the Gty of Muskego, Waukesha
County, Wsconsin. The site is located in Southeastern Wsconsin approxinately fifteen mles
sout hwest of the Gty of MIwaukee (see Figure 0). Mre specifically the site is southwest of
the urbani zed portions of the Gty of Muskego by roughly three mles. The Site includes three
areas known as the "AOd Fill Area", the "Southeast Fill Area" and the "Non-Contiguous Fil
Area" (see Figure 1). The site also includes wastewater ponds associated with a fornmer
rendering plant conplex (the "Ananax plant"). Portions of the property associated with the
Anamax plant are also included in the Od and Southeast Fill Area boundaries. Directly north
of the site is the Stoneridge Landfill, a closed and covered solid waste landfill, that is
not part of the Superfund site. Land use to the west of the site is for sand and grave
excavation. To the south, east and north of the site, the land use is a conbination of
residential and agricultural. The area surrounding the Site is sem-rural, but is zoned to
permt further devel opment in the future. Several hones and businesses are in the vicinity of
the property, and nmany were once served by individual private water supply wells. In the late
1980s, city water nains were extended into the area and several hones and busi nesses were
connected. Currently, two residences southeast of the site are not connected to public water.
These residences are indicated in Figure 1.

The Miuskego Sanitary Landfill Site is situated on unconsolidated deposits that are up to 300
feet thick and are generally conprised of glacial till, outwash, and | acustrine deposits.
Site investigative information and private well boring |ogs show | ayers of fine-grained
material (till and lacustrine deposits) south and east of the site to depths of about 70 to
200 feet and coarse grained material (outwash) below the till to depths of about 200 to 300
feet bel ow | and surface

There are three principal sources of groundwater in Waukesha County. In order of depth bel ow
the land surface they are: sand and gravel within the glacial drift, N agara dolonmte, and an
under | yi ng sandstone. In the Muskego area, a najority of the private wells are finished in
the thick sand and gravel deposits. The water table for this shallow aquifer is approxi mately
20 to 40 feet deep and has produced yields as high as 2,000 gal/mn. The depth of the upper
glacial drift is about 300 feet which corresponds to the aquifer thickness. The groundwater
classification for this aquifer is dass IIA (i.e., is used for human consunpti on purposes
and is not restricted).

In the Muskego area, groundwater flow in the water table shallow aquifer is generally in an
easterly to southeasterly direction. This is simlar to the groundwater flow at the site

whi ch has two flow paths. The first is in a north to south direction under the eastern
portion of the dd Fill Area where the basal clay unit separates the sand and gravel unit
fromthe landfill. The second flow path is generally to the southeast under the Southeast and
Non- Contiguous Fill Areas. These flowpaths are separated by a groundwater divide that was
created by the advancenent of the Cak Creek Till formation fromthe east. A sand and grave
seamto the southeast is separated fromthe |arger outwash to the south and west of the site
by the nore inperneabl e clay |ayer

The site is located within the Fox R ver watershed, just south of a |ocal surface divide
There are nunerous wetlands in the area and the closest off site intermttent streamis
| ocated about three-quarters of a mle to the southeast. None of the wetlands are | ocated
within the site boundaries. Surface drainage at the site is divided between flow to the



wetlands and the intermttent streamto the southeast. Surface water runoff fromthe dd Fil
Area is to the ditch along OGrowbar Road or to the southeast through a snall swale. The
western half of the Southeast Fill Area also drains to this swal e which eventually di scharges
to a small wetland north of an abandoned railroad right-of-way. Runoff fromthe nei ghboring
Anamax property, the Non-Contiguous Fill Area, Stoneridge Landfill, and the eastern half of
the Southeast Fill Area is toward the ditch along the service road to a small wetl and

sout heast of the site and then through a culvert under H ghway 24 to a | arger wetland. The
site is located within the 100 year fl oodplain

I'1. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES

A Site Hstory

The 38-acre Ad Fill Area accepted material fromthe md-1950s until 1977. An unknown anount
of waste oils, paint products, and other wastes were deposited into the dd Fill Area during
this time. The Southeast Fill Area which covers about 16 acres, accepted only nunicipa

wastes during its operation from 1977 to 1981. The Non-Contiguous Fill Area includes a drum
trench, north and south refuse trenches, and an L-shaped fill area. This Non-Contiguous Fil
Area occupies approximately 4.2 acres northeast of the Ad Fill Area. Based on infornation
fromworkers enpl oyed during operation of the landfill, the L-shaped Fill Area is expected to
contain waste simlar tothat inthe dd Fill Area

In response to deteriorating water quality at on-site groundwater nonitoring wells, sanpling
of off site private water supply wells was conducted in 1982 and 1984 by the site operator
Wast e Managenent of Wsconsin, Inc. (WAWV), and Wsconsin Departnent of Natural Resources
(MDNR). The results of these anal yses indicated that several of the private wells may have
been inpacted by a source of contami nation, which could have been the landfill and/or the
Anamax wast ewat er | agoons. The results were based on el evated indicator parameters. The test
for indicator paraneters is a prelimnary test conpleted to show signs of groundwater
contami nation. In 1986 public water was extended to this area and private wells in the area
were connected to this supply. The site was evaluated and ranked by the United States

Envi ronmental Protection Agency (U S. EPA) and placed on the National Priorities List (NPL)
on Septenber 18, 1985

In 1985, a partial nethane extraction systemwas installed by WA al ong the western portion
of the dd Fill Area to alleviate nethane gas migration that was noted at the site. The

extracted gas is destroyed through flaring.

B. Response Actions

During preparation of a portion of the Phase | Stoneridge Landfill area called Mdule |11
which is due east of the Non-Contiguous Fill Area, buried drums were discovered in a pit. The
druns and contami nated soils were excavated by Chem cal Waste Managenent, Inc., under the
supervi sion of WONR, and transported to the Adans Center Landfill in Ft. Wayne, Indiana. A so
liquid wastes fromthe excavation and drums were transported to the SCA Incinerator in
Chicago, Illinois. The contam nated soils were excavated until contam nant concentrations in

subsequent soil sanple were bel ow action | evel s established by VWDNR

During the Renedial Investigation (RI), a trench was discovered in a portion of the
Non- Contiguous Fill Area that contained a |arge concentration of 55-gallon drums. The
boundary of this Drum Trench area was further defined using a nagnetonmeter metal detector

Through a Unilateral Adm nistrative Oder issued on January 4, 1991, U.S. EPA ordered WW to
renmove the druns and surroundi ng contam nated soils. WWN proceeded to conduct this renova
under U.S. EPA' s supervision. Excavation of the drumtrench began in April 1991 and was
conpleted in May 1991. A total of 989 druns were excavated along with approxi mately 2,500
cubi ¢ yards of surrounding contam nated soil. The soils were excavated down to a depth of
approxi mately 25 feet below the original surface elevation until groundwater was encountered.



The drumtrench was re-filled to a grade that all owed drai nage away fromthe area. No final
soil clean-up levels were established for this renoval action since the excavation reached
groundwater in portions of the trench. Therefore a najority of the soil was renoved. Soil
sanpl es were taken in the renaining areas above the water table at the base of the trench and
contami nation was found. This renmining contam nati on was addressed in the InterimAction
Source Control Qperable Unit (SCQU) Record of Decision (ROD).

Belowis a list of contam nants that were found froma representative sanple of liquid

coll ected fromexcavated druns on the staging pad on April 17, 1991. The list bel ow shows
contam nants that were above detection linits. The detection linits for all contam nants were
el evated due to sanple concentrations.

Benzene Chl orof orm Et hyl Benzene
Tol uene Tri chl or oet hene Met hyl ene Chl ori de

Sorme of the other contaminants that were sanpled for and found but not quantified because of
el evated detection limts include; vinyl chloride, tetrachloroethene, 1,2-dichloroethane, and
1, 1-di chl oroet hene. Contam nants found within the drumtrench are contam nants that are
present in nonitoring wells at the Site.

The liquids fromthe excavated druns were separated, bul ked, and di sposed of through either a
fuel s blending programor incineration. The liquids used in the bl ending programwere sent
was Sol vent Resource Recovery facility in West Carrolton, Chio and incinerated |iquids were
processed at Aptus Environnental Services in Coffeyville, Kansas. A nmgjority of the soils
were di sposed of in a hazardous waste cell unit at the Calunet Industrial Design Landfill
(AD in Calumet Gty, IL. Solids remaining in the druns were tested, bul ked and accepted at
a fuels blending facility in April of 1992 for repackaging. The solids total ed approxi mately
15 cubic yards and were then sent to a facility in Texas for incineration. The di sposal
procedures occurred from Cctober 1991 through April 1992.

C. Renedial Investigation/Feasibility Study (R /FS)

On Septenber 17, 1987, WMN signed an Administrative Order on Consent with U S. EPAto
conduct a Renedial Investigation/Feasibility Study (RI/FS) for the site. The purpose of the
Rl was to identify sources of contam nation and to characterize the contam nation at the
site. The Rl was finalized on Novenber 4, 1992. The Final R includes a Baseline R sk
Assessnent whi ch was conducted to characterize the current and potential threat to public
health and the environnent at the site. To focus and expedite clean-up of the site, the
project was divided into two operable units - the Source Control Operable Unit (SCOU) and the
G oundwat er Qperable Unit (GAMU) or Final Renedy. The SCOU focused on renoving and containi ng
remai ning contamnants in on-site soils to mnimze the further spread of contam nation; the
GNU focuses on cleaning up contami nation in groundwater at the site.

A Source Control Qperable Unit FS was prepared in Septenber 1991. That FS provided a detail ed
anal ysis of alternatives evaluated for the interimaction SCOU The SCQU renedy proceeded as
an interimrenedial action even before the Baseline R sk Assessnent and R were conpl et ed.
The FS for the GAOU was prepared in March 1993. The alternatives developed in this FS are
presented in the Description of Alternatives, Section VII. Together with the SCQU, this GAU
constitutes the Final Renedy for the Site.

D. Renedi al Design/ Rermedi al Action

In Decenber 1992 a Record of Decision was signed for the Source Control COperable Unit (SCQU)
action at the site. This action includes the design and installation of a 2 foot clay cap
over the waste areas, expanding the current |eachate and gas extracti on system over the
entire site, constructing an In-situ Soil Vapor Extraction (ISVE) systemin the area of the
drum renoval and groundwater nonitoring.



On Decenber 9, 1991, U S. EPA issued a Unilateral Administrative Order requiring 46
identified potentially responsible parties (PRPs) to performthe SCQU renedy. Those PRPs
included Carl \Wauer (the site owner), WMN (the site operator for a period of tine when
hazar dous substances were di sposed of), and 44 generators of hazardous substances di sposed of
at the site. The vast majority of these parties conplied with the order and i npl enented the
SCQU r enedy.

The Remedi al Design for this SCOU work was conpl eted and approved in Cctober 1993 and work
began that sane nonth. The entire project was conpl eted by Cctober 1994 with mnor field
nodi fications that included the renmoval of an underground storage tank and approxi mately
fifteen buried druns. Prior to the construction of the clay cap, several buildings fromthe
Anamax Rendering facility, which has been acquired by WAV, were denolished with the debris
consolidated on site. Full-tinme operation of the dual extraction wells for |eachate and
landfill gas began in Novenber 1994. G oundwater nonitoring under the Interi m G oundwater
Monitoring Plan (I GW) began in April 1994 and will continue until a long-termnonitoring
plan is designed and approved as part of the G oundwater Renedy described in this ROD

I11. COMMUNI TY PARTI ClI PATI ON

The U.S. EPA released its Proposed Plan for the final remedy for the Site in Cctober 1994,
and has made it available for public review and coment. The Proposed Pl an and supporting
docunents have been made available at the information repositories at the U S. EPA Region V
of fices, the Muskego Public Library, and the Miskego Gty Hall. U S. EPA has been pl acing
relevant information in these repositories since 1987. Notice of the availability of the
Proposed Pl an was included in advertisenents in the Muskego Sun, Hales Corners Hub, and
Waukesha Freeman in Septenber 1994. Press rel eases were also sent to local nedia. Before
reaching a final decision on howthe site contam nati on woul d be addressed for this action,
U S. EPA held a public neeting on Cctober 17, 1994 at the Miuskego Gty Hall. At this neeting,
representatives of U S. EPA and WDNR answered questions about the proposed renedy and
accepted formal comrents fromthe public on the Proposed Plan and renedial alternatives. U S.
EPA al so accepted witten comments during the conment period, which originally ran from
Cctober 2, to November 2, 1994. A request for extension of the comrent period was submitted
on Novenber 2nd and accepted. The 30 day extension noved the end of the public coment period
to Decenber 2, 1994. A response to all comments received during the public comment period is
contained in the Responsiveness Sunmary, which is attached to this the ROD.

Q her community relations activities were associated with the Source Control Operable Unit
(SCQU) Proposed Plan and the RI/FS. The first comrent period was held from August 28 to
Sept enber 27, 1987 concerning the signing of the RI/FS consent order. Press rel eases
announcing this comrent period were sent to |ocal media. A comunity relations plan was
finalized in early 1988. A "kickoff" neeting to discuss the initiation of the Rl was held at
the Muskego Gty Hall on Aug. 25, 1988. Advertisenents and press rel eases were sent to | ocal
nmedi a. A fact sheet was devel oped and sent to everyone on the U S. EPA's mailing list.

In June 1991, a press release concerning U S. EPA's drumrenoval project was issued and a
fact sheet was devel oped and sent to everyone on the mailing list. This fact sheet served as
a notice of activities associated with the drumrenoval and as an overall update on site
activities.

On Decenber 12, 1991, U.S. EPA held a public neeting for the SCOU Proposed Plan at the
Miskego Gty Hall. At this neeting, representatives for U S. EPA and WDNR answered questions
about the proposed renmedy and accepted fornmal comrents fromthe public. U 'S EPA al so
accepted witten comrents during the comrent period, which ran from Novenber 18, to Decenber
18, 1991. The SCOU ROD contained a response to all coments received during the public
comrent peri od.

Fact Sheets describing actions at the Site were released in July 1993 and June 1994. These
annual informational updates were sent to community representatives, concerned citizens, and
l ocal nedia. These Fact Sheets have served as the prinmary sources of information for the



community since the comment period for the SCOU ROD. The objectives of these fact sheets were
to provide informati on on the SCOU construction activities, to describe progress towards the
Final Renedy, and to serve as a remnder to |local residents of whomthey nmay contact to
answer questions regarding the site.

I V. SCOPE OF GROUNDWATER REMEDI AL ACTI ON

The G oundwater Operable Unit (GMU) is intended to be the final response action for this
site. The action will directly address on-site groundwater contam nation concerns and control
the threat to off-site wells by containing and renedi ati ng contam nated groundwater. These
concerns arise both fromexisting contam nation and fromfurther contamni nation that may
mgrate from source areas on-site.

As with many Superfund sites, the problens at the Miskego Sanitary Landfill are conpl ex.
Early site characterization activities conducted as part of the R identified sources of
contanmination that could be addressed before full characterization activities were conpl ete.
Therefore, to accelerate the renedi ati on of the sources of contam nation, U S. EPA in
consultation with WONR, organi zed the work into two operable units (QUs).

The first operable unit, the Interim Action SCQU, addressed contam nation nmovenent into the
groundwat er and soils fromsources within the Add, Southeast, and Non-Contiguous Fill Areas.
These areas pose a threat to hunman health and the environment because of the risks from
possi bl e ingestion of, or dermal contact with, contaminated soils |ocated there or possible
ingestion of, or dermal contact wi th, contami nated groundwater at private residences

downgr adi ent of the Site. Based on sanpling by the U S. EPA in August 1991, there were no
current inpacts of Volatile O ganic Conpounds (VOCs) at private wells downgradi ent of the
Site. However, the threat of future inpacts to private well exists since downgradient

nmoni toring wells have shown contam nati on.

The first purpose of the SCQU response was to prevent current or future exposure to the
contani nated soils and to reduce contaminant mgration into the groundwater that is a current
source of drinking water for |ocal residents. The second purpose of this response was to
prevent current or future exposure to landfill gas containing explosive and potentially toxic
contam nants and to reduce the mgration of landfill gasses to adjacent soils and structures.

The conbination of this action along with the previous actions is intended to address the
entire site with respect to the current and potential future threats to human heal th
identified in the R, FS, and site Baseline R sk Assessnent.

V. SI TE CHARACTERI STI CS
A Geol ogy and Hydrogeol ogy

The site is located in an area of thick glacial drift overlying N agara dolomte. The drift

t hi ckness varies from approxi mately 300 feet on the east edge of the site to 50 feet at a

| ocation about 2,000 feet south of the site. The site overlies a deep valley in the bedrock
that is part of the Troy Valley which trends to the east with a steep bedrock slope rising to
t he sout h.

The valley in the bedrock beneath the site is filled with sedinents consisting of sand and

gravel with a cover of glacial till. In general, fine-grained material (till and lacustrine
deposits) south and east of the site extend to depths of approximately 70 to 200 feet. Bel ow
the till is coarse material (outwash) which extends to depths of about 200 to 300 feet bel ow

I and surface.

At the northern portion of the site is the Upper New Berlin Fornmation which is a till deposit
form ng an east-west tending noraine. The New Berlin Formation contains two principal
nmenbers, a lower sand and gravel unit and an upper till unit. The western portion of the site

consists of the | ower outwash sand and gravel unit that extends southwest fromthe site



toward the Fox River. The upper unit is typically gravel, sand, loamtill that averages about
58 percent sand, 29 percent silt, and 13 percent clay.

The sand and gravel deposits are present east of Orowbar Road and south of the |andfil
access road, beneath the western edge of the site, and extend east to the boundary of the
basal clay under the AQd Fill Area (Figure 2).

Above the New Berlin fornmation is the Cak Creek Fornation which consists of a nuch finer
textured conposition of fine-grained till, lacustrine clay, silt, and sand. This fornmati on on
an average consists of approximately an 85 percent clay-silt conposition. The western limt
of the Cak Creek Fornmation is the Val paraiso Mrraine and ends within the dd Fill Area. The
western extent of the clay till and other |low perneability material is vertically and
horizontally irregular. As a result, its extent cannot be accurately defined, nor can an edge
of low perneability nmaterial of constant thickness be napped with an acceptabl e degree of
certainty. The approxi mate Basal Layer Boundary is outlined in Figure 2

The glacial sedinments in the area are underlain by the Silurian-aged N agara dolomte, at
dept hs between 250 to 350 feet below | and surface. The Niagara dolomte is sequentially
under | ai n by Maquoketa shal e, dol onmites, sandstones, and igneous and netanorphi ¢ rocks. The
Maquoketa shale in the Site area is docunmented by private well |ogs which indicate there is
about 200 feet of shale below the N agara Dolonmite.

The groundwater flowin the site area varies in direction due to the conpl ex geol ogi ca
features. The general groundwater flow for the region is fromthe north to the south. Wthin
unconsol i dated areas | ocated at the northern and western edges of the site, the groundwater
noves in a southerly direction. However the geology by the Southeast and Ad Fill Areas

consi sts of consolidated clay |ayers. Therefore perched groundwater conditions exist in these
areas. Goundwater flows radially in all directions fromthese areas. (Figure 3) G oundwater
fromthe northern portion of the site near the old rendering plant lagoons is split by a | ow
groundwat er divide in the sand and gravel deposits. One flow path noves generally along a
Sout heast route that is directed beneath the Non-Contiguous Fill Area, the Southeast Fill
Area and the Anamax plant. The other flow path noves generally along a southern route that is
directed under the Ad Fill Area

Simlar to the groundwater flow, the water table in the site area also varies due to conpl ex
geol ogical features. Since the site is located at the end of two glacial advancenents, the
Berlin and Gakcreek formations, consolidated clay |layers are interm xed w th unconsolidated
sand and gravel. Since the perneability of these soils varies so does the water table
Therefore the water table at the site is from20 to 40 feet deep. In areas where groundwater
is perched or leachate is held within the basal layer the water table is 20 to 30 feet deep

Presently, the main aquifer in the sand and gravel unit is used for private water supply
downgradi ent of the site in only two private residences. Public water was provided to the
Site area in 1986 along Janesville Road to the South and H Il endal e Avenue to the east. The
muni ci pal well systemis located a few mles east of the site and is not near, nor is it
affected, by the site

Hydraul i ¢ conductivity varies throughout the site depending on the soil type. Wthin the clay
till, the hydraulic conductivity ranges from1.6 x 10-6 centineters per second (cnis) to 5.1
x 10-9 cm's. However, the hydraulic conductivity of the sand and gravel deposits is much

hi gher, ranging from3.9 x 10-2 cmis to 1.2 x 10-3 cni's

B. Nature and Extent of Contam nation

The Rl sanpling of groundwater was conducted at nonitoring wells and private wells throughout
the site. Since April 1994 groundwater nonitoring has been conducted under the Interim

G oundwat er Monitoring Plan (1 GW) which will continue until a long termnonitoring plan is

i npl enented under this ROD. The I GWP includes sem -annual sanpling of volatiles

sem -vol atiles and inorganics. Quarterly sanpling for indicator paraneters is also perforned



under the 1GW. During the 1GW several nonitoring wells throughout the site were abandoned
due to poor well construction quality, SCQU renedial activities, or various factors. Since
this work was conpleted after this FS was drafted these wells are not reflected as abandoned
in the tables and figures for this ROD but a description of the I GW has been included as
Attachrent A

G oundwat er

G oundwater is the main pathway of concern for contaminant mgration at the site. As

nmenti oned above, there are two main groundwater flow paths. The first one, known as the
Sout hern flow path, runs fromthe northern section of the site under the dd Fill Area and
continues to the south. The second or Southeast flow path, also noves fromthe northern
portion of the Site, but is diverted to the southeast and fl ows beneath the Southeast Fill
Area, the Non-Contiguous Fill Area and Anamax property. In addition, conditions exist where
| eachate accunul ates in areas above these flow paths in perched or el evated conditions
(Figure 3). A summary of the organic group results for all nonitoring wells at the site is
listed in Table 1.

Southern Flow Path - The Southern Flow Path is potentially affected by the former rendering
pl ant | agoons, and the A d and Non-Contiguous Fill Areas. Two rounds of groundwater sanpling
occurred at 12 downgradient wells at seven different |ocations. A summary of U S. EPA MCL and
WDNR NR 140 exceedances is provided in Table 2; locations of the nmonitoring wells are shown
in Figure 4.

Organic contam nation |located in the Southern Flow Path includes BETX (benzene, ethyl benzene,
tol uene, xylene), chlorinated ethene, and chlorinated ethane groups. Individual chem cal

concentrations and well |ocations are listed bel ow.

Consti t uent Concentration Vel | Location

Benzene 1 ug/L 135A

Tol uene 3 ug/L 123B

Et hyl benzene 3 ug/L 123B

Xyl ene 1-13 ug/L 123B, 96 P

Tet rachl or oet hene 1 ug/L 123B

Tri chl or oet hene 1-3 ug/L 123B, 135B, 138A
1, 2-Di chl or oet hene 1-8 ug/L 135A-B, 137A-B, 96
Chl or oet hane 2 ug/L 135A
1,2-Dichloroethane 2 ug/L 135A, 137A

1, 1- D chl or oet hane 1-5 ug/L 135A-B, 137A-B, 95P, 96

Sem -vol atil e conpounds and pestici des/ PCBs were not detected in the Round | groundwater
sanpl es collected fromthe Southern Flow Path. Therefore, Round 2 sanples were not anal yzed
for these paraneters.

G oundwater nmonitoring wells were al so sanpled for Target Analyte List (TAL) netals and
cyani de, and general groundwater quality indicators. These anal yses were used to assess
chem cal concentration trends within the aquifer to aid in the determ nation of groundwater
flow patterns, and contam nant fate and mgration.

There are seven TAL constituents that were detected in one or nore nonitoring well sanple(s)
al ong the Southern or Southeastern Flow Paths at |evels higher than those detected in the
background wells E80 and TW5. Al of these seven were detected al ong the Southern Fl ow Path
at various wells. The constituents were as foll ows:

e Arsenic e Lead e Zinc e Barium « Manganese
e Chromum ¢ Nickel

Sout heast Flow Path - The Sout heast Fl ow Path which diverts fromthe Southern Flow Path in
the northern area of the site, was characterized using 11 nonitoring wells at six |ocations.




The organi ¢ conpound sanpling fromthese wells are summarized in Table 1; |ocations of the
nmonitoring wells are shown in Figure 5.

There are four organi c contam nant groups that were detected on-site along the Sout heast Flow
Pat h. These groups are BETXs , chlorinated ethenes, chlorinated ethanes, and phthal ates.

I ndi vi dual concentrations and well l|ocations are |isted bel ow. One organi ¢ contam nant, vinyl
chloride, was found off-site, at levels in exceedance of Federal Maxi num Contam nant Levels
(MCLs) and state NR 140 Enforcenent Standards (ESs) as shown in Table 3. The vinyl chloride
contam nati on was found during groundwater nonitoring southeast of the Site at Wll P64C.

Consti t uent Concentration Vel | Location

Benzene 1 ug/L 92A
Xyl ene 1 ug/L 92P
Tri chl or oet hene 2-3 ug/L 92A
1,2-Dichloroethene 2-3 ug/L 92A
Vinyl Chloride 5-7 ug/L 64C
1,2-Dichloroethane 2 ug/L 92A
1,1-Dichloroethane 6-7 ug/L 92A

Addi ti onal organi c conpounds detected in this area include 1, 2-dichloropropane from
nmonitoring well E92A at a concentration of 2 ug/L (Rounds 1 and 2); and nethylene chloride (a
common/ probabl e | aboratory contam nant), at well TWs2 at a concentration of 2 ug/L (Round 1

only).

Pht hal ates were detected in one groundwater sanple fromthis area during Round 1 (E92-3
ug/L), and two sanples from Round 2 (E94-4 ug/L, and TW2-3 ug/L). Constituent conpounds
detected were di-n-octyl phthalate and bis (2-ethyl hexyl)phthal ate.

As with the Southern Flow Path, pesticides/PCBs were not detected in Round 1 groundwater
sanples collected fromthis area. Therefore, Round 2 sanples were not anal yzed for these
par aneters.

There are five TAL constituents that were detected in one or nore nonitoring well sanple(s)
al ong the Southeastern Flow Path at |evels higher than those detected in the background wells
E80 and TW5. These constituents are as foll ows:

e« Arsenic e Zinc + Barium « Manganese <« N ckel

O her_areas - The Sout hern and Sout heast Fl ow Paths descri bed above affect well |ocations
primarily downgradient fromthe site as shown in Figures 4 and 5.

Monitoring wells are also located in the Non-Contiguous Fill and Anamax plant areas as well
as along the northern extent of the dd Fill Area (Figures 6 and 7). The hi ghest
concentration of organic contam nation for the site was found at wells in the Non-Conti guous
Fill Area. Specifically, monitoring well E136, located in the Non-Contiguous Fill Area, was
contam nated with several VOCs at |levels in exceedance of MCLs and ESs as shown in Table 4.

Cont ami nant groups that were detected within the Non-Contiguous Fill Area, Anamax plant and
northern boundary areas include BETXs, chlorinated ethenes, chlorinated ethanes, ketones,
phenol s, and pol ycyclic aromati ¢ hydrocarbons (PAHs). Some of the individual concentrations
and well locations are |isted bel ow



Consti t uent Concentration Vel | Location

Benzene 1-21 ug/L 100A, 102A, 104, 97P, TW4R, 87
Tol uene 8-12, 000 ug/L 102A, 136

Et hyl benzene 270-7,300 ug/L 102A, 136

Xyl ene 5-39, 000 ug/L 102A, 136

Tet rachl or oet hene 3 ug/L 17R

Tri chl or oet hene 1-7 ug/L 87, 100A, 104, TWA4R

1, 2-Di chl or oet hene 1-12 ug/L 100A, 102A, 104, TWA4R, 87
1,2-Dichloroethane 3-9 ug/L 102A, 87
1,1-Dichloroethane 3-8 ug/L 100A, 102A, 104, 87, 97P
Chl or oet hane 8 ug/L 97P

2- But anone 9-2,400 ug/L 136, TW4R

Two additional volatile conpounds were detected in wells along the northern boundary of the
Ad Fill Area. These included 1, 2-dichloropropane at 5 ug/L fromwell E17R and
tetrahydrofuran fromE48 at 41 ug/L. A summary of U S. EPA MCL and WDNR NR 140 exceedances in
groundwat er along the northern wells is provided in Table 5.

I ndi vi dual sem -volatile constituent conpounds included phenol (870 ug/L), 4-nethyl phenol
(2,100 ug/L), and naphthal ene (360 ug/L) fromwell E136; 4-nethylphenol (5 ug/L) and benzoic
acid (6 ug/L) fromwell TW4R and 2, 4-di net hyl phenol (2 ug/L) fromwel|l E102A. Along the
northern boundary wells, only di-n-butyl phthal ate was detected fromwell 90 at 2 ug/L

Pesti ci des/ PCBs were not detected in Round 1 groundwater sanples collected fromthese areas.
Therefore, Round 2 sanples were not anal yzed for these paraneters.

There are TAL constituents that were found in one or nore nonitoring well sanple(s) in these
areas at levels greater than levels found in background wells E80 and TW5. These
constituents are as follows:

e Arsenic e Chrom um e Lead « Manganese

Private Wlls - Many of the private wells near the site have been sanpl ed several tines
during the history of operation at the site. Sanpling during pre-RI/FS activities by Warzyn,
WWN's contractor, on May 3, 1991 and by U S. EPA on August 28, 1991, showed that near by
wat er supplies were not inpacted, at that tinme, by site-related contam nants. Locations of
the nearby private wells are shown in Figure 8. All private well sanpling results are
included in Appendi x K of the R

Soi |

The results of the soil and sedinent sanpling were explained in detail in the SCOU ROD, which
focused on soil and sedi nent contam nation. The primary constituents of concern in soil are:
benzene, toluene, xylene, ketones, phenols and pol ynucl ear aronatic hydrocarbons (PAHs).

Ar

The RI did not generate useable data on anbient air, |eachate head well and gas vent vapor
em ssions. The requirenment for landfill gas collection and treatnent, NR 506.08 W sconsin
Adm ni strative Code (WAC), has been addressed by inplenentation of a landfill gas nmanagenent
systemas part of the SCOU renedy. This system should control any releases to the air from
the waste material and there are no further expected sources of air contam nation fromthe
site. Air nonitoring and treatnent may be required depending on the installation of
groundwat er treatnent systens. Air emissions resulting froma groundwater treatnment system
woul d be regul ated by NR 445, Ws. Adm Code. At this tine treatnment of air em ssions froma
groundwat er treatnent system such as an air stripper, is not expected to be necessary.



Surface Water

Topographic highs in the vicinity of the site consist of a large end noraine north and
northeast, and two topographic highs created by the Stoneridge facility and the Sout heast
Fill Area. The natural topographic high acts as a surface water divide. The majority of the
runoff fromthe site flows to the southeast to two wetland areas and to an intermttent
stream Runoff fromthe western portion of the Od Fill Area flows to Crowbar Road on the
west end of the site.

Surface water is not a significant contam nant migration pathway at the site due to the |ack
of permanent surface water features and the presence of newy placed cover soils, which wll
general ly prevent contact of surface-water runoff with refuse. Sanpling of surface water was
not conducted during the RI.

VI. SUMMARY OF SI TE RI SKS

The Conprehensi ve Environmental Response Conpensation and Liability Act (CERCLA) , 42 U S.C
88 9601 et seq., requires that U S. EPA protect human health and the environment from current
and potential exposure to rel eases of hazardous substances at or fromthe site. As part of
the R, a Baseline R sk Assessnent is required in order to assess the current and potenti al
future risks by the Site. The baseline risk assessnent determ nes whet her contam nation at
the landfill could pose an unacceptable health risk or environmental risk in the absence of
any renedial action. Potential threats to public health are estimated by nmaki ng assunpti ons
about the manner, frequency and length of tine a person could be exposed to site-rel ated

cont am nant s.

This Baseline R sk Assessment was prepared in a manner consistent with U S. EPA policy, as
expressed in "Role of the Baseline Ri sk Assessnent in Superfund Remedy Sel ection Deci sions,"
dated April 22, 1991. The quantitative risk assessment exam ned contam nants detected in
groundwat er, |eachate, and soils during the field investigati on phase of the RI. These
contami nants were evaluated with respect to their carcinogenicity, toxicity, and possible
exposure pathways fromand at the site.

A ldentification of Chemcals of Potential Concern

The purpose of selecting chemicals of potential concern for the risk assessnent is to
identify those chem cals present at the site nost likely to be of concern to human health and
the environnent. Since the Final Remedy addresses groundwater, the following is a list of
contam nants detected in soil and groundwater at and near the site. The foll ow ng codes are
used to identify the various groundwater well |ocation areas around the site where

cont am nation was | ocat ed.

Non-contiguous Fill Area/Forner Anamax Facility - NC
Sout heast Fl ow Path - SE
Sout hern Fl ow Path - SO
Nort hern Boundary - NB

O gani cs:

Benzene - NC, SE, SO NB Benzoic Acid - NC

2-But anone - NC Chl or oet hane - NC, SO

Chl oroform- NC D -n-octyl Phthalate - SE

D -n-butyl phtal ate - NB 1, 1- Di chl or oet hane - NC, SE, SO, NB
1, 2-Di chl oroet hane - NC, SE, SO NB 1, 2-Di chl oroet hene - NC, SE, SO NB
1, 2- Di chl or opr opane SE, SO, NB 2, 4- Di net hyl phenol - NC

bi s(2- Et hyl hexyl ) pht hal ate - SE Di chl or of | uor onret hane - NC, SE, SO
Et hyl benzene - NC, SO 4- Met hyl phenol - NC

Napht hal ene - NC Phenol - NC

Pyrene - SO Pent achl or ophenol - SO



Tetrachl oroet hene - NB Tetrahydrofuran - NB

Tol uene - NC Tri chl oroet hene - NC, SE, SO NB
Vinyl Chloride - SE Xyl enes (totai)- NC, SE SO
I nor gani cs:

Al um num - NC Arseni ¢ - NC, SE, SO, NB

Bari um - NC SO SE, NB Cadm um - NC

Cal ci um - NC, SE, SO NB Chloride - NC, SE, SO NB
Chrom um - NC, SO Cobalt - NC, SE, SO NB

Copper - NC, SO Iron - NC, SE, SO NB

Lead NC, SO, SE, NB Magnesi um - NC

Manganese - NC, SO, SE, NB N ckel - NC, SE, SO NB

Pot assi um - SE, SO Silver - NC, NB

Sel eni um - SE, SO Sodi um - SE, SO, NB

Sulfate - SE Thal I'ium - SO

Vanadi um - NC Zinc - NC, SE, SO

O the chemcals in groundwater, those which exceeded the Safe Drinking Water Act or state NR
140 WAC groundwat er standards are shown in Tables 2, 3 and 4. This Tabl e conpares the naxi nrum
groundwat er concentrations in the imedi ate source areas with the MCLs, state NR 140
Enforcenent Standards (ESs) and Preventive Action Limts (PALs).

Based on toxicol ogical studies, benzene and vinyl chloride are classified as U S. EPA Goup A
- human carci nogens; while trichloroethene, tetrachl oroethene and pentachl orophenol are
classified as Goup B2 - probabl e human carci nogens. Typically, exceedances of drinking water
standards (such as the MCLs) may justify the need for renedial action. The Baseline R sk
Assessnent reinforces the existence of a potential threat to public health, welfare or the
environnent. Actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenmenting the response action selected in this ROD, nmay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

B. EXposure Assessnent

The obj ective of an exposure assessnment is to estinmate the type and nmagnitude of exposures to
constituents of potential concern that are present or are emanating fromthe site. There are
two scenarios to consider for an exposure assessment. The first is a current use scenario and
the second is a reasonabl e future use scenario. This assessment will be focused on
groundwat er since the SCOU has already |limted exposures through all other nedia. In order to
conpl ete an exposure assessnent the exposure pat hways nust be identified. An exposure pat hway
nmust include the following four elenents; (1) a source and nechani smof chem cal release to
the environnent, (2) a transport nedia (e.g. groundwater), (3) an exposure point, and
finally, (4) an exposure route such as ingestion or inhalation at the contact point. In
summary, the exposure assessnent is a review of how contam nation may cone in contact with
living organi sns via groundwat er.

G oundwat er Pat hways - Current use scenario

Site-related chem cals have been detected in the sand and gravel aquifer in the imediate
area of the source areas. The potential exists for this contami nation to nove with
groundwat er flow toward private residences. However, at this tine there are no currently
active residential wells on or nearby the site. Two downgradi ent private wells screened in
the sand and gravel aquifer are available for non-potable uses. These wells were included in
t he August 1991 sanpling conducted by the U S. EPA which did not detect any VOCs in private
wat er supplies. One of these wells has since been sanpled as part of the Interi m G oundwater
Monitoring Plan (I GW) and al so has not shown any detections of VOCs. There is no indication
that these wells were inpacted by site-related chemcals, and therefore, groundwater was not
eval uated under a current use scenario. However, the IGW did verify that contam nants are
still present in nonitoring wells downgradi ent of the source areas.



Future use scenario

According to the National Contingency Plan (NCP), a no-action alternative nust address
changes of |and use associated with the site which nay result in exposure and risk to the
chem cals of potential concern. Table 6 (4,2 in R sk Assessnment of RI) sumarizes the
exposure pathway analysis for future site use conditions. This table can also be found in
Section 4 of the Baseline Ri sk Assessnment of the RI. Since the SCOU has been conpleted the
only direct exposure nedia of concern are groundwater

Under future-use conditions, the assunption was nade that a hypothetical well would be
constructed on-site or imedi ately downgradient fromthe site in either of the two prinmary
flow paths and woul d be used for water consunption. Therefore, future residents could be
exposed via ingestion of site-related chemcals fromdrinking water and inhal ati on of

vol atile chem cals while showering. Dernal absorption is not being considered because it is

l ess significant than the other two groundwater exposure routes. Cumulative risk is driven
primarily by potential ingestion of groundwater and inhal ati on of shower water. Therefore the
addi tion of the dermal absorption scenario would not inpact the cumulative risk. Fromthese
scenari os, assunptions can be nade so as to quantify the risk scenarios. These estimates and
assunptions are provided in the Toxicity Assessnment section of the risk assessnent.

C. Toxicity Assessment

The Toxicity Assessment explains contam nation levels, risk levels and potential carcinogenic
effects for contam nants of concern. Risk |evels show the potential for increased cancer
effects based on a lifetine exposure of the contam nants known to cause cancer. Based on U S
EPA ri sk assessment gui dance, exposures are quantified by estinating the reasonabl e nmaxi num
exposure (RMVE) associated with the pathway of concern. An acceptable risk range for the U S
EPA according to the NCP is 10-4 to 10-6. This neans a range of increased cancer frequency
fromone additional person out of 10,000 to 1 out of 1,000,000 people. Risks from

non- car ci nogeni ¢ health hazards are based on a Hazard I ndex val ue. The Hazard Index value is
cal cul ated on the exposure anpbunt conpared to a Reference Dosage. Reference Dosage guidelines
are established by U S. EPA Hazard Index values greater than 1 indicate there may be
potential health risks associated with exposure to the chem cals eval uated.

I ngesti on of G oundwat er

Drinki ng water exposures for a hypothetical future resident |ocated on-site and downgradi ent
fromthe site were evaluated. Chronic daily intakes were calculated for residential drinking
wat er exposures using the Rl nonitoring data for the Non-Contiguous Fill Area, Southeast Flow
Pat h and Sout hern Fl ow Path data groupi ngs. The exposure paraneters for this pathway are
presented in Table 7 (Table 4-16 in BRA of RI). Exposures were assuned to occur 350
days/year, with the residents living in the same location frombirth to age 30 out of their
70-year expected lifetine.

The resulting Chronic Daily Intake (CDI) levels for chemicals exhibiting carcinogenic effects
and chem cal s exhi bi ti ng noncarci nogeni c effects due to ingestion of groundwater were

cal cul ated. These val ues were then taken and used to estimate the total future scenario risk
presented in section D

I nhal ati on Wil e Showering

I nhal ati on exposures to volatile chem cals while showering with groundwater were cal cul ated
for hypothetical future residents. The exposure paraneters for inhalation of volatiles from
showering by residents are presented in Table 8 (Table 4-20 in BRA of RI)).

These are standard paraneters used by U S. EPA to assess this pathway. These paraneters
include an exposure time of 17 mnutes, a frequency of exposure of 350 days/year, an exposure
duration of 30 years, and an expected lifetine of 70 years. The exposure poi nt concentrations
were cal cul ated using a shower nodel described in Appendix B of the RI. The resulting risk



fromthese calculations is explained in the R sk Characterizati on section bel ow.
D. Ri sk Characterization

The objective of this section of the assessnent is to present and eval uate the hunman heal th
ri sks potentially associated with ingestion of groundwater and inhalation of volatile
organi cs while showering. By taking the chronic daily intakes (CDI) and inhal ati on exposure
concentrations (1ECs) and conbining themwi th the health effects criteria, a risk level can
be calculated for the site. The risk | evel of 1x10-6 represents an upper bound probability of
one inone mllion that an individual could contract cancer due to exposure to the potentia
car ci nogen under the specified exposure conditions.

In reviewing a future risk scenario, the followi ng conditions were assuned in order to
determ ne the risk

1. Aprivate well would be installed downgradient of the Site in the Southeast Fl ow path.

2. Concentrations simlar to the Vinyl Chloride levels found in nonitoring wells where
contam nati on was found would be detected in the private wells installed.

3. 1.6 liters of water woul d be consuned 350 days per year for 30 years.

4. The body wei ght of the individual drinking the water is 48 kilograns (106 pounds) and the
average lifetine would be 70 years

Usi ng these assunptions in conbination with site data, an individual drinking groundwater
under these conditions would have a 1 in 10,000 (10-4) chance of obtaining cancer. This
estimation is for carcinogeni c conpounds only.

Potential risks for noncarcinogens are presented as the ratio of the CDI to the reference
dose (CDI:RfD) for each chemcal, or as the ratio of the IEC to the reference dose
concentration (IECRFC. The sumof the ratios of all chem cals under consideration is called
the hazard i ndex. The hazard index is useful as a reference point for gauging the potentia
effects of environmental exposures to conplex mxtures. In general, hazard indices which are
|l ess than one are not likely to be associated with any health risks, and are therefore |ess
likely to be of regulatory concern than hazard indices greater than one

The summary of potential health risks associated with the site under the future | and use
assunptions are provided in Table 9 (Table 5-17 BRA of Rl or Table 33 of FS). This table

i ncl udes both carcinogeni c and non-carci nogenic effects. The cunmul ative risk for the

Non- Contiguous Fill Area is 6 x 10-4 or six additional cancer cases in ten thousand people.
The cumul ative risk for the Southeast Flow Path is 1 x 10-4 or one additional cancer case in
ten thousand people. The cunul ative risk for the Southern Flow Path is 8 x 10-6 or eight

addi tional cancer cases in one mllion people

Sout heast Fl ow Pat h

The risk associated with the Southeast Flow Path is predom nantly due to the presence of
Vinyl Chloride. Vinyl Chloride is a known carcinogen and therefore is estimated with a higher
wei ght for causing cancer. Vinyl Chloride was found in one well above MCLs and ESs during
both rounds of the RI. Results fromthe |GW indicate Vinyl Chloride was detected in two

addi tional wells. The highest detection of Vinyl Chloride is 7ug/l in this flowpath.
Therefore the risk associated with the Southeast Flow Path is prinmarily based on potentia
groundwat er ingestion in this area over a prolonged tine period

Sout hern Fl ow Pat h

The upper bound lifetine excess cancer risk to a potential future resident through ingestion
of groundwater fromthe Southern Flow Path wells is 6x10-6. This value is prinmarily due to



the presence of 1, 2-dichloroethane and 1, 2-di chl oropropane detected in nonitoring wells in
this flow path. The hazard index for the southern flow path exceeds one (5) which is entirely
due to thallium Thalliumwas detected at 17ug/1l. Exposure to thalliumcan be associated with
el evated enzyne levels in bl ood serum and bal dness.

Non- Conti guous Fill Area

The potential upper bound lifetine excess cancer risk to a future resident through ingestion
of groundwater fromthe Non-Contiguous Fill Area wells is 6x10-4. This value is predom nantly
due to the presence of Arsenic in these wells. However, Benzene, 1,2-D chloroethane, and

Tri chl or oet hene each have an upper bound lifetinme excess cancer risk greater than 1x10-6
which is within the range U S. EPA considers for taking renedial actions. The hazard i ndex
for the Non-Contiguous Fill Area is ten, which is well in excess of the |level (one) where
health effects are expected. The prinary chem cals accounting for these results are

2-but anone, ethyl benzene, naphthal ene, arsenic, and manganese. These results indicate that
adver se noncarci nogeni ¢ effects could potentially occur if on-site groundwater fromthe

Non- Contiguous Fill Area is ingested on a daily basis over many years

The potential upper bound lifetine excess cancer risk to a future resident through inhalation
of volatiles while showering with groundwater fromthe Non-Contiguous Fill Area is 1x10-5
This value is primarily due to the presence of benzene and 1, 2-di chl oroet hane. Benzene was
detected at concentrations ranging from1 ug/L to 21 ug/1 in seven of 12 wells. Two detected
concentrations of 1,2-dichloroethane (out of 12 sanples) were 4 and 9 ug/1. The total hazard
i ndex exceeds one (9). This vague is primarily due to the presence of xylenes, but also

i ncluded 1, 1- D chl or oet hane, Ethyl benzene and Tol uene. Based on the potential exposure to

xyl enes, adverse noncarcinogenic effects could potentially occur to the central nervous
systemand respiratory tract if groundwater fromthis well is used for showering on a daily
basi s over nmany years

E. Ecol ogi cal R sk Assessnent

The ecol ogi cal risk assessnment eval uates the potential inpacts to nonhuman receptors

associ ated with possible exposures to the chemcals identified in the hunman heal th
assessnent. This assessnment is simlar to the human risk assessnent in that it identifies
potential receptors, conducts an exposure and toxicity assessment and eval uates the risk
characterization. Details of this process are provided in section 6 of Appendix A of the RI.
Below is a brief overview of this section

Potential receptors evaluated for this assessnent include plants, birds, manmmals, |ivestock
reptiles and anphibians. Since it is not feasible nor practical to assess inpacts to every
species potentially affected by exposure to chemcals of potential concern it is appropriate
to select "indicator" species. These indicator species are representative of potentia
inpacts in other species at the site.

Concl usi ons of the ecol ogical assessnent showthat it is unlikely any adverse affects to
aquatic invertebrates, birds and mammal s, |ivestock, and sensitive species have occurred. The
nost inportant potential exposure pathway for ecological receptors at this site is associated
with chemicals in sedinents in the drainage way and the wetland area. There is sone potentia
for adverse inpacts to sensitive aquatic invertebrates fromexposure to 4-nethyl phenol in
drai nage way sedi nents and phenol in wetland sedi nents. However, these chem cals have not
been widely detected. COverall, absolute conclusions regarding the potential environnental
inpacts are difficult to nake due to uncertainties surrounding the estinmates of toxicity and
exposure. G@ven the uncertainties and the relatively |low |l evels of contam nants of concern in
the drai nage way and wetlands, it is unlikely any najor adverse affects to the environnent
have occurred at the site. Based on conpletion of the SCOU renedy it is also very unlikely
that any future adverse affects would occur



F. Uncertainties

The estimates of risk for the site have several associated uncertainties. The prinmary sources
of uncertainty are the follow ng:

e Environmental sanpling and anal ysis, and selection of chemcals
¢ Exposure paraneter estination
e« Toxicol ogical data

The risk assessnment for this site should not be construed as presenting an absolute estinate
of risk to persons potentially exposed to chemcals fromthe site. Rather, it is a
conservative analysis intended to indicate the potential for adverse inpacts to occur
Details regarding uncertainties and assunptions used in the risk assessment can be obtai ned
in Section 7.0 of the Baseline R sk Assessnment (Appendix A of the RI).

VI1. DESCRIPTI ON OF ALTERNATI VES
A Renedial Action (bjectives

Upon conpl etion of the source control operable unit renedial action, certain objectives that
wer e devel oped during the RI have been addressed. These objectives include reducing | eachate
fromentering the groundwater and reducing mgration of contam nants fromthe source areas.
These actions will contribute to attainment of the |ong-termgoals of protecting human health
and the environnent and neeting applicable or relevant and appropriate requirenments (ARARS).
The nain objective of this groundwater operable unit remedial action is to reduce and contain
concentrations of contamnants in groundwater at the site thereby mninizing its mgration
The clean-up goals for this site will be to neet Federal Maxi mum Contani nant Levels (MCLs),
and state NR 140 Enforcenent Standards (ESs) and Chapter NR 140 Preventive Action Linmts
(PALs). Since NR 140 PALs are the nost stringent standards, these are the prinmary goals on
which this action is based. Consistent with Section 300.430(a) (1) (iii) (F), US EPA
expects to return useabl e groundwater at the Site to beneficial use wherever practicable,
with a tineframe that is reasonable given particular circunstances of the Site

Since the SCQU renedy for this site has al ready been inplenented, the Final Remedy
specifically addresses the reduction of contam nant concentrations in groundwater at the
site. A phased approach has been taken on this project in order to nmonitor progress toward
cl ean-up objectives and to assess the additional inmpact of the SCOU renedy on groundwater
contamination. Mnitoring the progress achieved by the SCOU in effectuating cl ean-up goal s,
and docunenting how such progress is neasured, will al so be objectives of this renedy.

B. Devel opnent of Al ternatives

Alternatives devel oped in the FS for the Final Renedy considered all prior renedial actions
inmplenented at this site. These actions include previous drumrenoval s and work conducted
under the SCQU. Consideration of these actions reflects a phased approach to project
nmanagenent that has been consistently used at this site. This phased approach allows the
project to progress while simultaneously nmonitoring the effects of previous work. This sane
approach will be used to docunent the progress and attai nment of groundwater clean-up goals.

The remedi al alternatives were assenbl ed from applicable renedial technol ogy options. A wide
range of technol ogi es and remedi al options were reduced by evaluating themw th respect to
technical inplenentability. The alternatives surviving the initial screening were eval uated
and conpared with respect to the nine criteria required by the NCP. In addition to the
remedi al action alternatives, the NCP requires that a no-action alternative also be
considered for the site. The no-action alternative serves primarily as a point of conparison
for other alternatives.

The strategy used to develop alternatives was to first provide general response actions
typical for groundwater remedi ation. These actions include:



e Institutional Controls
¢ @Goundwater Monitoring
¢ QGoundwater Controls

¢ @Goundwat er Treat nent
¢ @Goundwater D scharge

These general response actions describe a variety of institutional controls and renedi al
actions intended to satisfy the groundwater objectives. These general actions were screened
to eval uate which were inplenentable prior to conmparison to the NCP criteria.

Institutional Controls

Institutional controls include deed restrictions and | and use pl anning. The purpose of these
controls is to restrict devel opnment and/or installation of water supply wells in the vicinity
of inpacted groundwater. Deed restrictions have been placed on the property parcels where the
fill areas are |located. These parcels are owned by the Respondents (WWN and M. Carl \Wauer)
and the restrictions placed in accordance with the SCOU renedy. Al so, according to State
regul ations, the installation of a water supply well in a known contam nated aquifer or
within 1,200 feet of the nearest edge of an abandoned landfill is prohibited, unless a
variance is granted by the WONR However, deed restrictions can only be inplenented by a
property owner thereby limting the effectiveness of this requirenent. Since deed
restrictions are already in place for the required properties there is no need for any
additional restrictions for this renedy. Enforcenent of the water supply well prohibitionis
dependent on the property owner or well driller contacting the WDNR prior to well
installation. Also, the WDNR can grant variances fromthe prohibition, so the prohibitionis
not absolute, even if the WONR is contacted. Therefore, the effectiveness of institutiona
controls relating to water supply well prohibition is dependant upon the site owner or
contractor contacting the WDNR, and is not absolute, even if the WDNR i s cont act ed.

G oundwat er Monitoring

Currently groundwater nmonitoring is ongoing fromthe SCOU under the Interi m G oundwater

Moni toring Plan. The goals of a groundwater nonitoring program without additional

groundwat er extraction, are to nonitor changes in groundwater contam nant concentrations
within the identified fl owpaths, and evaluate the effectiveness of the SCQU activities. In
addition to these goals, a long-termnonitoring programthat includes groundwater extraction
and treatnent woul d incl ude:

e Provide data to assess the extraction well capture zone,

e Evaluate the effects on the groundwater fromdi scharge to an infiltration basin,

e Evaluate trends in groundwater contam nation and the inpact of any activities
associated with this renedy.

G oundwater Controls

G oundwat er controls are active neans by which contami nation within the groundwater woul d be
contai ned, reduced and/or elimnated. Certain controls were eval uated but disregarded due to
inpl enentability considerations. These include: 1) underground barriers to reduce groundwater
mgration fromthe site; 2) groundwater extraction trenches; and 3) groundwater control by
injection for enhancenent of biol ogical degradation. Geological features at this site prevent
underground barriers and groundwater extraction trenches fromreducing mgration away from
the site. The New Berlin and Cak Oreek Formations intersect in the area of the site thereby
creating a conplicated pattern of clay and sand seans. This pattern creates an intricate
groundwat er flow configuration around the site. Therefore a single barrier or extraction
system such as a wall would not adequately inpact nultiple flow paths. Biological degradation
may not be effective because in-situ biorenediation is not appropriate for large quantities
of water containing generally | ow concentrations of chlorinated aliphatic hydrocarbons.

G oundwat er controls that were retained for evaluation include: 1) groundwater extraction
well's; and 2) groundwater extraction wells with injection of uncontam nated water through an



infiltration basin or trench. These controls were retained due to their potentia
effectiveness at reduci ng contam nated groundwater and the inplenentability of these specific
actions.

G oundwat er Treat ment

G oundwat er treatnent was separated into inorganic and organi ¢ treatnent technol ogies. For
t he purpose of technol ogy screening, the discharge limts for extracted groundwater are
eval uated relative to Chapter NR 140 PALs. Technol ogies related to treatnent of inorganic
paraneters include precipitation, reverse osnosis, ion exchange, and reduction

Technol ogies related to the treatnent of organics in groundwater include biologica
treatnent, oxidation, photolysis, air and steam stripping, spray evaporation, carbon
adsorption, and thernal destruction. Due to | ow concentrations of organic contam nants

bi ol ogi cal treatnent, photolysis, air and steamstripping, and thermal destructi on woul d not
be the nost effective technol ogi es conparatively and therefore were not retained

G oundwat er Di scharge

Di scharge of treated water to surface or groundwater, or discharge of untreated or pretreated
water to a Publicly Owmed Treatnment Works (POTW can provide a neans of disposal for the
extracted groundwater. Surface water discharge areas that were considered included the Fox
River, approximately 1 mle west of the site, or wetlands southeast of the site. G oundwater
reinjection was not retained due to the possibility of raising the water table near the
Stoneridge Facility and the source areas. However, groundwater infiltration was retained
since the inpact on elevating the water table would be |l ess than direct reinjection

Di scharge to a wetland or groundwater infiltration nmust neet Best Avail abl e Technol ogy (BAT)
requi renents under ch. NR 220, Ws. Adm Code, in the effluent and NR 140 requirenents in the
groundwat er bel ow the di scharge area. Discharge to a wetland is simlar to an infiltration
basin but is nore ecologically sensitive and would require nore stringent nonitoring.
Therefore, discharge to wetlands was not retai ned. Discharge standards to a surface water
body such as the Fox R ver would not require simlarly stringent standards. Therefore

surface water discharge to the Fox River and infiltration basin discharge |ocations were
retained for consideration for treated water. POTWdi scharge was retai ned for non-treated
extracted water

C. Alternatives
Alternative 1 - No Action

Under Alternative 1 no additional corrective action would be taken at the site to address
groundwat er contam nati on. The renoval of |eachate fromthe Southeast Fill Area, dd Fill
Area, and Non-Contiguous Fill Area would continue utilizing the current nmethod of punping
| eachate fromthe existing collection systemdirectly to the sanitary sewer. The gas
collection and flaring would al so continue as described in the SCOU. The new y constructed

landfill cap would minimze infiltration of rain water through waste. In situ vapor
extraction would continue in portions of the Non-Contiguous Fill Area. Finally, deed
restrictions that restrict potential well installation on-site or nearby woul d continue

Under a no-action scenario, contam nation in the groundwater woul d not be directly addressed.
This would result in continued off-site mgration of existing contam nants in the
groundwat er. Al so, contami nants would potentially nmove into groundwater fromthe source
areas. In particular, |leachate extraction wells were not installed in the Non-Contiguous Fil
area because | eachate head levels in the area were not high enough to allow extraction to be
practicabl e.

A no-action renmedy would allow the site to remain as it exists today. Therefore
contam nation within the aquifer would be addressed prinarily through attenuati on and
di spersion w thout active restoration. There would be no capital or operational costs



associated with this alternative, beyond those associated with the SCOU.
Alternative 2 - Long-Term Performance Monitoring

The Long- Term Performance Mnitoring A ternative involves nonitoring of groundwater quality
over tine to evaluate the effectiveness and performance of the previous activities perforned
at the site. No groundwater renedial action would be taken as a result of this alternative.
The groundwat er nonitoring programwoul d i ncorporate the Interim G oundwater Monitoring Plan
(1Gw) and is assunmed to include the installation of additional wells during the renedial
action. The actual nunber of sanpling |ocations, the sanpling frequency, and the paraneter
list, would be determ ned during the Renedi al Design

The Long-term nonitoring programwoul d provide information on groundwater conditions

t hroughout the site. This alternative would not provide additional protective neasures nor
directly address groundwater standard exceedances. The capital cost for this alternative
woul d be $145,000 with Operation & Maintenance costs at $161, 000 per annumfor an estinated
30 years resulting in a Net Present Value of $2,620, 000

Alternative 3 - Non-Contiguous Fill Area Groundwater Extraction and Treatnent (The Sel ected
Renedy)

The purpose of this alternative is to directly address, through groundwater extraction and
treatnent, the groundwater contamination identified primarily in the vicinity of the

Non- Contiguous Fill Area. By reducing contam nant input to the Southern and Sout heastern Fl ow
Pat hs fromthe Non-Contiguous Fill Area, which is where the hi ghest concentrations of

contam nants were found on-site, health risks from groundwater downgradient of the Fill areas
woul d be reduced and cl ean-up standards woul d be expected to be reached over tine through
reduction of contam nation in the groundwater pathways and through natural neans.

Maj or _conponents of Renedial Aternative

The nmajor features of this alternative include a systemwhich punps and treats contani nated
groundwat er near the Non-Contiguous Fill Area, starting at a rate of approxi nately 50 gall ons
per minute (gpm, with a discharge to an on-site infiltration basin. Treatnment for VOCs and
inorganics would include air stripping, an acid wash of the air stripper, when necessary,
with possible inclusion of chem cal precipitation. If necessary, carbon treatnent would be
installed to conply with air em ssion standards (NR 445, Ws. Adm Code). Transportation of
treatnent residuals would be to an approved facility. The treated water may initially be

di scharged, on a short-termbasis, to the local POTWuntil treatnent systens are
appropriately designed. Long-term groundwater nonitoring would be conducted both in the
vicinity of the Non-contiguous Fill Area and in the South and Southeast flow paths to

eval uate effectiveness and determne if contingency neasures are necessary to achieve
groundwat er cl ean-up goals (NR 140, Ws. Adm Code) in all of these areas.

Alternative 3 would be inplenented in a phased approach in order to gather the necessary data
to determne the progress towards, and achi evenent of, clean-up objectives. This approach is
consistent with the approach to the overall site and parallels U S. EPA guidance for

"Eval uating the Technical Inpracticability of G ound-Water Restoration", Septenber 1993. The
inplenentation of a limted punp and treat systemin the Non-Contiguous Fill Area would occur
in conjunction with a conprehensive pilot scale test. The purpose of this test would be to
determ ne aquifer characteristics and eval uate di scharge and treatnment options

Anot her goal for this alternative will be to continue updating the estinmate of the tine frane
needed to reach clean-up objectives. Currently, it is difficult to assess the inpact of the
SCQU on hel pi ng achi eve groundwat er clean-up. This will be facilitated through continued

l ong-term perfornance nonitoring at the site. The Perfornmance Eval uati on Report woul d i ncl ude
a section that evaluates renedial action performance data fromthe site and the progress
toward achi eving cl ean-up objectives. This section would be updated on at |least a 5 year
periodic basis and will include recommendations on inplenmenting additi onal renedial actions,
or inprovenents to the operation of the existing environnental controls.



This alternative currently contenplates the installation of four extraction wells

downgr adi ent of the North and South Refuse Trenches and the L-Shaped Fill Area. The actual
nunber and | ocation of extraction wells and extraction flowrates will be determned after
pilot-scale testing of the system The total estinmated extracted flowrate is now assuned to
be 50 gallons per mnute. This rate nay be adjusted, depending on the results of the pilot
testing. A header pipe systemwould connect these wells to a treatnment system Paraneters
anticipated to exceed di scharge standards i nclude sone VOCs, iron, nmanganese, and possibly
arsenic. Appropriate treatnent of extracted groundwater is air stripping for VOC treatnent.
The air stripper would be sized to reduce VOC concentrations to prescribed effluent limts.
If necessary, further treatnent would be added to neet applicable air emssions limts.
Potential clogging of the treatment system caused by iron and nanganese precipitates would be
a mai ntenance concern and could be treated by periodic acid rinses of the unit, instead of
pretreating the influent using chem cal precipitation. However, if inorganic contam nant
concentrations continue to exceed clean-up standards, then precipitation or other inorganic
treat nent technol ogy, such as ion exchange, woul d be eval uated. The costs for this
alternative assune chemcal precipitation will be included.

Of-site discharge to a POTW such as M| waukee Metropolitan Sewerage District (MVBD), may be
appropriate until extracted groundwater is characterized and confirnmation is obtained that it
can be treated to levels adequate to permt discharge to an infiltration basin. The cost for
this alternative assunes di scharge during the first year of groundwater extraction woul d be
directly to MVBD. On-site treatment using air stripping would begin the second year of
groundwat er extracti on.

Di scharge to an infiltration basin would neet ch.-NR 220, Ws. Adm Code, WPDES Best

Avai | abl e Technol ogy (BAT) requirenents, at the point of discharge and ch. NR 140, Ws. Adm
Code, PALs for all contaminants in the groundwater at a point directly bel ow the discharge
zone. To the extent it is subsequently determned that it is not technically or economcally
feasi ble to achi eve PALs, NR 140.28 provides substantive standards for granting exenptions
fromthe requirement to achi eve PALs. Such exenption |levels may not be higher than the ESs.

Alternative 3 is planned to capture existing groundwater contam nants and prevent additional
mgration of contaminants fromthis source through contam nant renoval and contai nnent. The
Sout hern and Sout heast Fl ow Paths woul d both be affected by this action. The inpact of this
action in conbination with the SCOU cannot be precisely determined at this tinme. One of the
goals of this action will be to neasure the effectiveness of this action coupled with the
SCQU renedy to determ ne progress towards achi eving cl ean-up goal s.

The capital cost for this alternative is estimated to be $1.2 mllion. The operation and
mai nt enance costs have a total present value of approximately $6.2 mllion over a thirty year
period. Therefore the total Present Value Cost for this alternative is $7.4 mllion.

Alternative 4: Non-Contiguous Fill Area and Perineter Goundwater Extraction and Treat nent

Alternative 4 contains 3 options. The options are based on the two groundwater flow paths
known as the Southern and Sout heast Flow Paths. Al ternative 4A addresses contam nation in the
Sout heast Fl ow Path through groundwater extraction and treatnment. Alternative 4B addresses
contam nation in the Southern Flow Path through the sane nmeans. Alternative 4 conbi nes 4A and
4B to address all downgradi ent groundwater flow. Al of the options also include punping and
treating contam nated groundwater fromthe Non-Contiguous Fill Area as provided in
Alternative 3. The purposes of this alternative are: 1) to directly address groundwater
contami nation within the Southern and Sout heast Fl ow Paths through hydraulic containnent and
groundwat er extraction; 2) to reduce related risk in this groundwater to acceptable |evels
and; 3) to reduce groundwater contamination in the vicinity of the Non-Contiguous Fill Area.

Maj or _Elenents of Alternative

The najor elenents of these alternatives include: groundwater nonitoring, extraction of
contam nated groundwater, treatment and di scharge. This alternative has been divided into
options that address the Southern and Sout heast groundwater flows both separately and



conbi ned. The extracted groundwater generated under Alternative 4, woul d exceed the capacity
of the infiltration basin, whichis limted to an estinated 100-200 gpm The sane is true for
Al ternatives 4A and 4B.

Simlar to Alternative 3, this alternative would have the goal of neeting U S. EPA's
G oundwater Protection Strategy. In addition, the groundwater nonitoring data may be used to
suggest adjustnents to the systemto achi eve cl ean-up standards.

Al ternative 4A (Southeast Fl ow Path)

Alternative 4A assunes that 6 extraction wells averaging 100 feet deep (3 wells at 70 feet
deep, 3 wells at 130 feet deep) would be installed. The total extracted flowrate for the
sout heast perineter extraction systemis assunmed to be 60 gpm The actual nunber of
extraction wells and flow rate needed to acconplish the purposes of this alternative would be
determ ned during the Renedial Design. Simlar to Alternative 3, treatnent for VOCs and
inorganics would include air stripping, acid washing of the air stripper, when necessary, and
possi bl e inclusion of chemi cal precipitation or ion exchange. Potential clogging of the
treatnment system (air stripping tower) caused by iron and manganese i s a nmai nt enance concern
and woul d be treated periodically by acid rinsing the unit. If necessary, carbon treatnent
woul d be installed to conply with air em ssion standards (NR 445, Ws. Adm Code) and
transportation of residuals to an approved facility. The discharge of treated water woul d be
to an on-site infiltration basin and/or to the Fox River. This decision would be dependent on
information obtained during the Renedi al Design regarding capacity constraints of the
infiltration basin and inpacts on the groundwater table. Any discharge to the Fox River woul d
likely require a ROD Arendnent and public coment.

The capital cost for this alternative is estinmated to be $3.026 mllion. The operation and
mai nt enance costs have a total present value of approximately $842,000 over a thirty year
period. Therefore the total Present Value Cost for this alternative is $14.9 mllion.

Alternative 4B: (Southern Fl ow Path)

Alternative 4B specifically addresses contam nation in the Southern Flow Path through
groundwat er extraction and treatnment. The extraction systemis assuned to include 5
extraction wells averaging 160 ft. deep. The total extracted flow for the south perineter
extraction systemis assuned to be 125 gpm This conbined with the flowrate fromthe

Non- Contiguous Fill Area would total 175 gpm The FS (Appendi x G provides cal cul ati ons
indicating that the proposed basin size is |arge enough to handl e the conbined fl ow vol une of
235 gpm However, these cal culations do not take into account the reduction in perneability
due to sedinent build-up and potential icing during the winter, affects on raising the
groundwat er table, and current capacity of the basin for stormwater and run-off from other
local features. Therefore an appropriate range for discharge is between 100 and 200 gpm

Di scharge to a second point nay be necessary. Any discharge to the Fox River would likely
require a ROD Anendnent and public comrent.

The capital cost for this alternative is estinmated to be $3.207 mllion. The operation and
mai nt enance costs have a total present val ue of approxi mately $896,000 over a thirty year
period. Therefore the total Present Value Cost for this alternative is $15.8 mllion.

Al ternative 4: (Southeast and Southern Fl ow Pat hs)

Alternative 4 is a conbination of Alternatives 4A and 4B. The total extracted flow for this
perineter extraction systemin conbination with the Non-Contiguous Fill Area is assuned to be
245 gpm This extraction systemwould nost likely require discharge to the Fox River due to
capacity constraints associated with the infiltration basin. D scharges of extracted
groundwater to the river are subject to the Wsconsin Pollutant D scharge Elimnation System
(WPDES) program Any discharge to the Fox River would likely require a ROD Arendnent and
public coment.



Potenti al discharge to the MVBD nay be feasible for the | ow vol une, nore highly contam nated
water collected at the start of extraction fromthe Non-Contiguous Fill Area. Any discharge
to MVBD woul d have to neet MVBD pretreatnent and vol une requirenents. The actual nunber of
wells, flowrate, treatment system and di scharge systemwould be determ ned during the
Remedi al Desi gn phase

Di scharge to an infiltration basin woul d neet WPDES Best Avail abl e Technol ogy (BAT)
requirenents (214.12), at the point of discharge and ch. NR 140, Ws. Adm Code, PALs for al
contaminants in the groundwater at a point directly below the discharge zone. To the extent
it is subsequently deternmined that it is not technically or economcally feasible to achieve
PALs, NR 140. 28 provi des substantive standards for granting exenptions fromthe requirenent
to achi eve PALs. Such exenption |levels may not be higher than the ESs.

The capital cost for this alternative is estinmated to be $3.464 mllion. The operation and
mai nt enance costs have a total present val ue of approximately $950,000 over a thirty year
period. Therefore the total Present Value Cost for this alternative is $16.7 mllion

VIITI. SUVWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES
A. I ntroduction

U S. EPA has established nine criteria that bal ance health, technical, and cost
considerations to determine the nost appropriate alternative. The criteria analyze the

sel ected renedy so that the renedy is protective of human health and the environnent, attains
ARARs, is cost effective, and utilizes permanent solutions and treatnent technol ogies to the
maxi num extent practicable. The renedial alternatives developed in the FS have been eval uat ed
and conpared using these nine criteria which are set forth in the NCP at 40 CFR Part 300. 430
(e) (9) (iii). These nine criteria are summarized as foll ows:

OVERALL PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT addr esses whet her a remedy provi des
adequat e protection of human health and the environment and describes how risks posed through
each exposure pathway are elimnated, reduced, or controlled through treatnent, engineering
controls, or institutional controls.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARs) addresses whet her
a renedy will neet all other Federal and State environnmental statutes and regul ati ons and/or
provi des grounds for invoking a waiver

LONG TERM EFFECTI VENESS AND PERVANENCE refers to the ability of a remedy to maintain reliable
protection of human health and the environnent over tine, once clean-up standards have been
net .

REDUCTI ON OF CONTAM NANT TOXI CI TY, MOBILITY, OR VOLUME through treatnent addresses the
anti ci pated performance of the treatnent technol ogies a remedy nay enpl oy.

SHORT- TERM EFFECTI VENESS addr esses the period of time needed to achi eve protection, and any
adverse inpacts on human health and the environment that may be posed during the construction
and i npl ementation period, until clean-up standards are achi eved

| MPLEMENTABI LI TY addresses the technical and adninistrative feasibility of a renmedy,
including the availability of materials and services needed to inplenent a particular option

COST includes estimated initial capital, operation and mai ntenance (O&% costs, and net
present worth costs.

STATE ACCEPTANCE i ndi cat es whet her, based on its review of the RI/FS and Proposed Pl an, the
State concurs with, opposes, or has no conment on the preferred alternative at the present
tinme.



COVMWUNI TY ACCEPTANCE i s based on comments received fromthe public during the public comrent
period. These comments are assessed in the responsiveness summary attached to this ROD

B. Renedial Alternatives for Goundwater Reredi ation

The following briefly describes how the selected alternative for groundwater renediation
conpares to other alternatives using the nine criteria

1. Threshold Criteria
The two nost inportant criteria are statutory requirenents that nust be satisfied by any
alternative in order for it to be eligible for selection. These two criteria are discussed

bel ow.

a. OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

This final renedy addresses groundwater, therefore the discussion of protection of human
health and the environnment pertains specifically to the groundwater nedia. The SCQU has
addressed risk fromdirect contact and air nedia scenarios. According to the Baseline R sk
Assessment within the R, the cancer risk under current |and use conditions is within
acceptable U S. EPA ranges. However, the future risk scenario indicates risk to potenti al
future groundwater drinking wells both on the site and downgradi ent. Therefore protection of
human health and the environnent is addressed froma potential future use scenario as opposed
to a current use scenario.

Alternatives 1 and 2 are not protective of human health and the environnent due to the
conti nued novenent of groundwater contam nation and potential hunman exposure via future
private wells.

Alternative 3 would provide appropriate protection since it addresses contam nation in the
groundwater in the vicinity of the Non-Contiguous Fill Area. The extraction systemis
anticipated to capture existing groundwater and prevent additional mgration of contam nants.
The Sout hern and Sout heast Fl ow Paths woul d be affected by renedial activities proposed for
the Non-Contiguous Fill Area, because the Non-Contiguous Fill Area is upgradient of both Fl ow
Paths. Alternative 3 does not directly address, through groundwater extraction and treatnent,
contami nation in exceedance of groundwater standards beyond the Non-Contiguous Fill Area

However, contam nation and potential risk in groundwater use scenarios are greater in the
Non- Conti guous Fill Area. Therefore reduction of contam nation in groundwater in this area
coupled with the SCQU activities are expected to | ower groundwater contam nant |evels and
therefore reduce associated potential risk levels. |If subsequent nonitoring shows that the
contami nant |evels are not being reduced adequately, this alternative allows for additiona
remedi al actions, including actions that may be simlar to those described in Alternative 4,
to be inplenented in a phased manner. The way in which additional extraction and treatnent
may be phased in is discussed in detail in the description of the selected renedy and the
conpliance with ARARs criteria, below

Alternative 4 would al so provide protection by controlling groundwater flow to a greater
extent than any other alternative. This A ternative includes groundwater extraction to
capture existing contam nants and prevent additional mgration of contami nants associ at ed
with the Non-Contiguous Fill Area, Southeast Flow Path (A ternative 4A) and Sout hern Fl ow
Path (Alternative 4B). At this tine it is difficult to neasure the difference in the effect
on groundwater contam nation that Alternative 4 woul d provide over Alternative 3. Since the
Non- Conti guous Fill Area has higher contam nant concentrations than the Southern and

Sout heast Fl ow Paths the additional reduction of contam nation produced by extraction in
these areas is unknown. However, Alternative 4 provides the only nethod for imediate direct
extraction of contam nation fromall sources.



Protectiveness of human health and the environnment for all alternatives are based on the
Basel i ne Ri sk Assessnent (BRA). The BRA eval uates risk under two scenarios; current |and use
conditions and potential future land use. Qurrently there are no private residences using the
groundwat er aquifer since a public water supply has been constructed. Therefore the current
risk scenario is negligible. For all alternatives, the contam nated areas of the aquifer
woul d renai n unusabl e during the period of restoration. The alternatives are enhanced in
their effectiveness in protecting public health by the inplenentation of the Source-Contro
Qperabl e Unit renedi al conponents.

b. COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

Alternatives 1 & 2 do not include groundwater extraction and treatnent to directly address
the identified State and Federal groundwater exceedances. These alternatives rely upon the
SCQU renedi al conponents to reduce contam nant (leachate) |loading into the groundwater, and
periodic nmonitoring to provide informati on on changing conditions at the site. Wiile the SCQU
activities will enhance groundwater clean-up through reduci ng contam nant loading, it wll

not address any current contamnation within the aquifer. Alternatives 1 & 2 would rely on
attenuation and dispersion as the neans to achi eve groundwat er standards. U.S. EPA does not
beli eve that these nmethods woul d be sufficient to neet the stated groundwater clean-up
standards. Sections NR 140.24(2) and NR 140.26(2), Ws. Adm Code, outline the response
objectives that apply to this site. These sections require that contam nated groundwater be
restored where technically and economcally feasible, to achieve PALs. U S. EPA does not
believe Alternatives 1 & 2 would effectively restore groundwater within an appropriate
tinmeframe. Active renediation of the groundwater is necessary at this site to achieve
groundwat er cl ean-up standards. Alternatives 1 & 2, if they could achi eve standards over tine
(it is not known at this time if they would), would take nmany nore years to achi eve the
standards than Alternatives 3 or 4. Therefore it is likely that Alternatives 1 & 2 woul d not
conply with ARARs.

Alternative 3 directly addresses groundwater contam nation through extraction and treatnent
of the nmain area of contamination - the Non-Contiguous Fill Area. The groundwater extraction
and treatnment in Alternative 3 addresses the nost highly contam nated groundwater on site

whi ch is upgradi ent of the Sout heast and Southern Fl ow Paths containing | ower |evels of
contam nation. Alternative 3 relies upon natural attenuation to reduce existing groundwater
contam nation in those portions of the aquifer not addressed by groundwater extraction wells.
Based on data fromthe R, US. EPA believes that Alternative 3 would be nore effective in
addressing contamnation in the Southeast Flow Path as conpared to the Southern Flow Path. It
is expected that the concentration of the ain contam nant in the Southeast Flow Path, Viny
Chloride, would be reduced to conply with groundwater standards through this action

Mor eover, a phased approach to Alternative 3 allows for the inplenentati on of additiona
remedi al actions, including the expansion of the scope and zone of influence of the
groundwat er punp and treat conponent if it is shown, through |ong-term groundwater

noni toring, that groundwater ARARs are not being or will not be achieved. For exanple, if
nonitoring wells show, after a sufficient nunber of nonitoring events, that state and federal
groundwat er standards are consistently net, the systemcould be turned off, in whole or part.
If groundwat er standards are not obtained, but a decreasing trend is shown, then the system
woul d continue to be operated with continued nonitoring. If contam nant concentrations stay
at the same level or are increasing, then additional actions nay be taken. These additiona
actions could include, but are not limted to: adjustnents to the source control neasures
such as | eachate extraction, alternate punping or pul se punping at current groundwater
extraction wells, or installation of additional groundwater extraction wells in the areas
addressed by Alternative 4. This final option nmay require an Explanati on of Significant

Di fference or ROD Anendnent if nodifications have significant technical or cost inplications
Determ nation of adequate progress towards clean-up goals will be neasured periodically after
systemstart up. The first evaluation would occur within 5 years after the inplenentati on of
the SCQU acti ons.

Alternative 4 would also directly address groundwater contam nation through extracti on and
treatnent in the Non-Contiguous Fill Area, the Southeast Flow Path (4A), and the Southern
Fl ow Pat h(4B). The groundwater extraction and treatnent in Alternative 4 addresses the nost



hi ghly contam nated groundwater on site as well as the groundwater at the perineter of the
wast e boundaries, which is the point of conpliance for the groundwater standards. Alternative
4 woul d provide additional effectiveness over Alternative 3 and woul d satisfy the conpliance
with ARAR criteria. However, given the relatively | ow concentrati ons beyond the waste limts
and the limted nunber of sanpling rounds fromthe R, the additional effectiveness in
reaching cl ean-up objectives with Alternative 4 over Alternative 3 cannot be predicted at
this tinme. The perfornmance of a punp and treat systemin Aternative 4 woul d be revi ened
regularly to assess its effectiveness in achieving renedi ati on goal s.

2. Primary Balancing Criteria

Five primary balancing criteria are used to identify major trade-offs between the renedia
alternatives which satisfy the two threshold criteria. These trade-offs are ultimately

bal anced to identify the preferred alternative and to select the final renedy. Because
Alternatives 1 and 2 do not satisfy the threshold criteria, they will not be eval uated by the
primary balancing criteria.

a. LONG TERM EFFECTI VENESS AND PERNMANENCE

Alternative 3 would include extraction of contami nated groundwater in the Non-Contiguous Fil
Area that will also reduce the |oading of contam nation into both the Southern and Sout heast
Fl ow Paths. This reduction in |loading, in conbination with the reduction in |oadings achi eved
by the SCQU renedi al conponents, is expected to | ower contam nant concentrations in these
flow paths. Although this alternative does not directly renobve contam nants downgradi ent of
the dd Fill area and Southeast Fill area, U 'S. EPA believes the present concentrations which
are already close to MCLs woul d be attenuated through natural processes such as degradati on,
adsorption, and dilution. The contam nants found in these downgradi ent flow paths represent a
potential future use risk of 1 x 10-4 and a hazard i ndex greater than one. Additiona
information obtained fromnonitoring after the renmedy has been installed will be used to
confirmthe clean-up tine frane and the capability of the renedy to keep concentrations at or
bel ow cl ean-up objectives at all nonitoring points. Alternative 3 would be supplenented, if
necessary, through additional renedial actions, including expansion of the groundwater punp
and treat action, to assure achi evenent of the clean-up standards. This Alternative, in

conbi nation with the previous actions, would provide |long termeffectiveness through

mni mzing the additional contam nants reaching the aquifer and continuous reduction of

exi sting contam nants in the groundwater.

Alternative 4 would provide long termeffectiveness simlar to Alternative 3 with the

addi tion of imedi ate groundwater extraction along the perinmeter of the fill areas. The
installation of extraction wells along the southern and/or southeast flow paths would further
contain the novenent of groundwater contam nation currently in these areas and therefore
potentially reduce concentrations in a shorter tinme period. However, |long term effectiveness
woul d not be substantially affected by Alternative 4 since the additional actions do not
address the main source of contam nation. The prinary difference between Alternative 4 and
Alternative 3 is that additional containnent through extraction will occur in Alternative 4.
Both alternatives woul d reduce the |l evel of residual health risk associated with existing
groundwat er contam nation in proportion to the reduction of groundwater contam nants renoved
fromthe aquifer. However, many of the organic and inorganic contam nants present are
expected to be reduced to levels near the analytical detection limt in the extracted
groundwat er, causing difficulty in verifying the treatnent's effectiveness in reaching

cl ean-up standards.

b. REDUCTION IN TOXICITY, MBILITY, OR VOLUME THROUGH TREATMENT

Alternatives 3 and 4 provide groundwater extraction and treatnent that is intended to renove
and treat those contam nant concentrations fromthe aquifer and limt potential migration
Treat nent woul d occur on all extracted groundwater through air stripping for VOCs and
precipitation for inorganics. Air stripping is a proven technology in effectively renoving
VOCs fromwater as well as precipitation is a proven nethod for renoving inorganics. There
woul d be no difference in treatnent technol ogi es between Alternatives 3 and 4 as currently



proposed. However, under both alternatives, if results fromthe renedial design pilot test
indicate that additional treatnent is necessary to reach di scharge standards then treatnent
technol ogies nay be nodified. Alternative 4, and to a | esser extent Alternatives 4A and 4B
woul d restrict nobility of groundwater contam nation through hydraulic control of the aquifer
to a greater extent than Alternative 3. Because the additional volunme of groundwater
addressed in Alternative 4 is not nearly as highly contam nated as the groundwater that woul d
be addressed under Alternative 3, the additional contami nation and risk reduction provided by
Alternatives 4, 4A, and 4B is not proportional to the additional volumes extracted and cost
expended.

C. SHORT- TERM EFFECTI VENESS

None of the alternatives would pose a substantial risk to the comunity, workers, or the
environnent during renedial actions. Precautionary actions, through the renmedial action
health and safety plan, would address risks to on-site workers and potential off-site risks
posed by cleanup-related activities.

Install ati on of groundwater extraction wells, treatnent facilities, and a di scharge system
can be acconplished in one construction season, with mnimal disturbance of contan nated
soils. This tine frane nay be extended, if necessary, to gather information during the
remedi al design pilot test and if supplenental activity is required in response to nonitoring
results. The risks of construction activities for Alternatives 3 and 4 are adequately managed
t hrough the use of personal protective equipnent for

construction workers.

d. | MPLEMENTABILITY

Inpl emrentability refers to the technical and admnistrative feasibility of constructing and
operating the renedy described in the alternative. Alternatives 3 & 4 would both be
technically feasible alternatives. Goundwater extraction wells with air stripping for
organics and precipitation for inorganics are common technol ogi es that have been proven
feasi ble and effective on nunerous occasions. Al materials and services required for either
alternative would be readily avail able and therefore technical feasibility is not a concern
for either alternative

Alternative 3 would require discharge on-site to an infiltration basin. There woul d not be
the institutional requirements of obtaining permssion fromlocal authorities or private
citizens for this work. Assumi ng that discharge ARARs (specifically, BAT & PALs) were net for
the State of Wsconsin, Alternative 3 would be admi nistratively feasible. Under Alternatives
4, 4A or 4B, discharge of treated groundwater would likely take place at the Fox River. The
reasoning for this discharge location is the effluent volunme would |ikely be greater than the
capacity of the on-site infiltration basin. Discharging treated groundwater to the Fox R ver
could be difficult to execute for adm nistrative reasons. The G ties of Miskego and Bi g Bend
woul d need to approve the project as well as Waukesha County. In addition, easenments would
need to be obtained fromseveral private property owners to construct the pipeline and
lift/punp stations and a WPDES pernit woul d be required. The pipeline would need to cross at
| east eight roads, including one county hi ghway. Based on these factors the adm nistrative
feasibility of Alternatives 4, 4A and 4B woul d be questi onabl e

e. COSTS

The estimated costs for all of the FS alternatives are listed below The first colum I|ist
the capital or construction costs for the project. The second colum are the costs to operate
the remedial systemonce it is constructed. The final colum is the Present Net Wirth



Annua

Capi tal Cost &M Cost s Total Cost
1. 0 0 0
2. $145, 000 $161, 000 $ 2,620, 000
3. $1, 218,000 $417, 000 $ 7,410, 000
4. $3, 464, 000 $950, 000 $ 16, 700, 000
4a. $3, 026, 000 $842, 000 $ 14, 900, 000
4b. $3, 207, 000 $869, 000 $ 15, 800, 000

The estinmated tinme frane for Qperation and Mai ntenance costs is 30 years with a 5% di scount
factor. As with all costs estinated in a Feasibility Study, a range of -30%to +50%is
applicable to cover variations in actual cost.

3. Mdifying Criteria

a. STATE ACCEPTANCE

The WDNR has been the support agency for the RI/FS and has reviewed this ROD. The VWDNR
concurs with the selected renmedial action. In addition, the WONR does not feel that
Alternatives 1 or 2 are protective or would attain ARARs. Therefore, Alternatives 1 and 2 are
not acceptable to the State. Sections NR 140.24(2) and NR 140.26(2), Ws. Adm Code, outline
the response objectives that apply to this site. These sections specify that contam nated
groundwat er be restored in a reasonable period of tine, and, where technically and
econonmical ly feasible, be restored to achieve PALs. Alternative 3 is acceptable to the VVWDNR
given that there will be continuous nonitoring and the requirenent to take additiona
remedi al actions to ensure progress towards achieving clean-up goals in a reasonabl e period
of tine. Specifically, a phased approach that allows adjustnments to the SCOU and groundwat er
remedy is inperative for the State under Alternative 3. Alternative 4 is supported by the
State as well.

b. COWUN TY ACCEPTANCE

Comment s have been submitted by the community, |ocal governnment officials, and potentially
responsi bl e parties (PRPs). |ssues presented in the comments were directed toward the
inclusion of groundwater nonitoring at private residences surrounding the site. Coments and
responses to those coments are described in greater detail in the Responsiveness Summary
attached to this ROD.

Alternative 4 would require additional public comment fromthe comunity, especially
residents of Big Bend. G ven the nunber of easenments that would be required for installation
of the discharge line it is expected that additional information would have to be provided to
the community prior to the selection of this alternative, because that requirenent was not
sufficiently clear in the Proposed Pl an

C. Summary

Based on a conparison of the nine criteria, Alternatives 1 and 2 do not provide protection
fromall of the potential risks at the site and do not conply with ARARs. They therefore do
not neet the threshold test for selection of a remedial alternative at the site. Alternative
3 woul d be protective of human heal th by addressi ng groundwater contam nation in the

Non- Contiguous Fill Area. Concentrations of contami nants were greatest in this area, so
addressing that area would provide the nost efficient reducti on of groundwater contam nation
through extraction and treatnment. In addition, groundwater fromthis area is connected to the
Sout hern and Sout heast flow paths. Addressing that area would contribute to the reduction of
contam nants downgradi ent of the fill areas and hel p achi eve clean-up goals at the point of
conpliance. Alternative 4, simlar to Alternative 3, would fulfill both threshold criteria.
Protectiveness to human health and the environnent and conpliance with ARARs woul d be

provi ded through either of these groundwater extraction and containment renedies. As noted in



the Proposed Plan, an inportant el ement of conpliance with these criteria for Alternative 3
is the inplenmentation of additional neasures if nonitoring data denobnstrates that the
Alternative, in conbination with the SCOU, is not contributing to achi everent of groundwater
cl ean-up standards in the South and Sout heast flow paths.

Alternatives 3 and 4 would both satisfy the long termeffectiveness and permanence criteria.
Both alternatives woul d provide adequacy and reliability of controls and the nagnitude of
residual risk associated with these Alternatives is mnimal. Treatnent woul d be identical for
Alternatives 3 and 4 in all respects except that Alternative 4 would treat a greater vol unme
of water.

Construction of either Alternative 3 or 4 would not present any significant risk to the
community. By follow ng proper site safety procedures any risk commonly associated with this
type of construction work woul d be alleviated. Environmental inpacts would be mninmal or

non- exi stent assum ng that proper handling and di sposal procedures are followed. Al of these
factors contribute to both Alternatives satisfying the short-termeffectiveness criteria.

Since Alternative 3 would require construction of a groundwater punp and treat system
primarily within the property boundary there are no anticipated technical or admnistrative
difficulties at this tine. Extraction well installation, air stripping, and precipitation are
standard technol ogi es that woul d be technically feasible and practicable to construct.
Therefore Alternative 3 would be inplenmentable and satisfy this criteria. Alternative 4,
however, would likely require agreenents with two nunicipalities, Waukesha County, the VWDNR
and several private residences to construct a discharge pipeline fromthe site to the Fox

Ri ver and obtain a WPDES di scharge permt. Wile U S. EPA has coordinated projects simlar in
nature, there are no assurances that these admi nistrative requirenents can be conpl et ed.

The Present Net Value costs for Alternative 3 total $7,410,000. Capital costs are estimated
at $1, 218,000 and operational costs at $417,000 per year for 30 years. Alternative 4 has
Present Net Val ue costs as follows; $14,900,000 (4a, Southeast Flow Path), $15, 800,000 (4b,
Sout hern Fl ow Path), and $16, 700,000 (4a & 4b). Costs for Alternative 4 are substantially
greater than Alternative 3 due prinarily to the greater costs for Operation and Mi ntenance
over the 30 year period. The actual capital costs are simlar for both alternatives. However
the vol unme of extracted groundwater in Aternative 4 would be double the amount in
Alternative 3. To the extent additional phases are required upon inplenentation of
Alternative 3, the present value costs of Alternative 3 would still be significantly | ower
than Alternative 4 because: (1) expansion of the systemwould be deferred for several years,
substantially reducing the present value of those costs; and (2) contam nant reductions

achi eved by the SCQU and operation of the systemin the NCF area may pernit any | ater phases
to be nore limted than what is anticipated in Alternative 4.

The WDNR concurs with Alternatives 3 and 4 but does not concur with either Alternative 1 or
2. VWDNR does not believe alternatives 1 or 2 are protective of human health or conply with
ARARs. However, Alternative 3 is acceptable to WDNR given that the renedy be inplenmented in a
phased approach and that the effectiveness of the renedy is nmeasured periodically, and woul d
be expanded if necessary to achi eve clean-up standards. The WDNR al so concurs with
Alternative 4 and believes this extraction and contai nment option provides the greatest
chance of conplying with ARARs in the shortest period of tinme. It is expected, however, that
Alternative 3 woul d achi eve conpliance with groundwater ARARs in an acceptable time period at
substantially | ower cost.

| X. THE SELECTED REMEDY

Based on the evaluations of the alternatives, US. EPA and the State of Wsconsin believe
that the selected renmedy (Alternative 3) will be protective of human health and the
environnent, conply with ARARs, be cost effective, and will utilize permanent solutions to
t he maxi mum extent practicabl e.



The sel ected renedy incl udes:

¢ @Goundwater nonitoring,

¢ @Goundwater punping test(s),

¢« QGoundwater extraction in the vicinity of the Non-Contiguous Fill Area,

¢« n-site treatnent of extracted water for contam nants as deened necessary fromtests
during renedi al design,

e Discharge of treated water to an infiltration basin or MVSD, as deened necessary during
renmedi al design pilot tests,

e Disposal of treatment residuals, if necessary,

« Mnitoring and eval uation of the effectiveness of the groundwater extraction systemin
achi eving progress toward cl ean-up standards, and

¢ Expansion of the systemif data on the performance of the systemindicates that
expansion i s necessary to nake progress toward cl ean-up standards.

Alternative 3 will be inplenented in a phased approach in order to gather data to determne
the progress achieved in effectuating clean-up objectives. Therefore inplenentation of
limted punp and treat in the Non-Contiguous Fill Area would occur in conjunction with pilot
scal e phase testing to determ ne aquifer characteristics and eval uate di scharge and treat nent
options. Goundwater nonitoring will be conducted to correspond with the pilot scale testing
and continue after the renedy is constructed. Monitoring results will be used to periodically
eval uate effects of groundwater extraction on the contam nant plume. The nonitoring results
will also be used to better define the plume within the Non-Contiguous Fill Area and
downgradi ent of this area. Additional neasures to effectively evaluate groundwater plune and
aqui fer characteristics may be inplenented as deenmed necessary by U S. EPA, in consultation
with WODNR, during the pilot scale test.

Pre and post-test groundwater quality testing will be perforned for treatnent system design
and eval uati on purposes. A Pilot-Scale Evaluation Report (PER) will be submtted for approval
by U S. EPA in consultation with WONR This report would outline the results of the pilot
scal e test and provi de reconmendations for treatment system design, discharge |ocation and
rates, nonitoring |locations and recomendati ons for additional action if sufficient progress
toward achi eving cl ean-up goals has not been attained. In addition, the PER would include a
plan for measuring the progress towards cl ean-up goals. Attachnent B, "Perfornmance

Eval uations for Punp and Treat Renedi ations" provides informati on on nathenatical,
statistical, or graphical nethods to evaluate the perfornmance of punp and treat renedi ations.
This reference is consistent with U S. EPA guidance "Methods for Mnitoring Punp and Treat
Per f ormance"” June 1994. The deci sion on which nethod is nore suitable for the Miskego site
will be based on the pilot scale test and will be made by U S. EPA in consultation with
VDNR.

Any additional action beyond adjustrments to the original groundwater extraction system and
source control measures would require review by U S. EPA in consultation with WDNR Acti ons
that would require an off-site surface water discharge of extracted water would likely
require a RCD Anendnent and therefore public comment would be solicited.

As previously nentioned, this alternative allows for contingency actions as determ ned
necessary by U S. EPA, in consultation with WONR The objective of the groundwater nonitoring
programwill be to provide information in order to nmeasure progress achieved in effectuating
the cl ean-up objectives. Unless progress toward cl ean-up objectives has been denonstrated by
the first periodic review, contingency actions will have to be inplenented. For exanple, if
nonitoring wells show, after a sufficient nunber of nonitoring events, that state and federal
groundwat er standards are consistently net, the systemcould be turned off. If groundwater
standards are not obtained, but a decreasing trend is shown, then the systemwould continue
to be operated with continued nonitoring. If contam nant concentrati ons stay at the same

| evel or are increasing, then contingency actions may be taken. These actions could include,
but are not linited to: additional source control measures such as |eachate extraction,
alternate punping or pul se punping at current groundwater extraction wells, or installation
of additional groundwater extraction wells. This final option nmay require an Expl anation of
Significant Difference or ROD Arendnent if nodifications have significant technical or cost



inplications. Determnation of adequate progress towards clean-up goals will be neasured
periodically after systemstart up. The first evaluation would occur within 5 years after the
inpl enentation of the SCOU actions. The clean-up goals for the site are the NR 140 Preventive
Action Limts (PALs), which nust be nmet at and beyond the waste boundaries (edge of waste).
Consi stent with Section 300.430 (a) (1) (iii) (F), US. EPA expects to return useabl e
groundwater at the Site to beneficial use wherever practicable, within a tineframe that is
reasonabl e given the particular circunstances of the Site.

A periodic review, as described in Alternative 3, will be prepared that eval uates all

remedi al actions perforned at the site agai nst clean-up objectives. These reviews will

provi de recomendati ons on i npl enenting additional renedial actions, such as installing

addi tional groundwater or |eachate extraction wells, and/or adjusting current system
operations. One goal of this alternative will be to estimate the time frane to reach cl ean-up
objectives. This will be facilitated through continued, |ong-term perfornmance nonitoring of
the site.

The remedi al action objectives and clean-up goals for this Final Renedy are presented in
Section VI1 of this ROD. The renedial action objectives include:

¢ Reduction of the mgration of contam nants of concern fromthe Fill Areas.

¢ Reduction of the concentrations of contam nants of concern in groundwater at the site
to acceptable risk |evels.

¢ Reduction of groundwater concentrations of contam nants of concern at the site to neet
Federal Maxi mum Cont am nant Levels (MCLs) and State NR 140 Enforcenent Standards (Ess)
and Preventive Action Linmts (PALs) at and beyond the waste boundari es (edge of waste).

¢ Return useable groundwater at the Site to beneficial use wherever practicable, within a
tineframe that is reasonable given the circunstances of the Site.

e Further evaluation of the groundwater and plunme characteristics in the Non-Contiguous
Fill Area and downgradi ent of this area during pilot scale tests.

Table 10 lists a detailed cost summary for the selected remedy. U S. EPA and the VWDN\R bel i eve
that the selected renmedy, in conbination with the previous actions, w |l achieve the renedial
action objectives for this remedy. To the extent additional phases are required upon
inplenentation of Alternative 3, the present value costs of Alternative 3 would still be
significantly lower than Alternative 4 because: (1) expansion of the systemwould be deferred
for several years, substantially reducing the present value of those costs; and (2)

contam nant reductions achi eved by the SCQU and operation of the systemin the NCF area may
permt any later phases to be nore limted than what is anticipated in Alternative 4.

X. STATUTORY DETERM NATI ONS
A Protection of Human Heal th and the Environnent

The sel ected remedy provides adequate protection of human health and the environnent through
a phased approach to groundwater nonitoring, extraction and treatment. This builds on

previ ous response acti ons whi ch were designed to reduce possible sources for additional
contam nation of groundwater and to linit direct exposure to contanination.

As described in the SCOU ROD, the effect of the Site on wetlands | ocated sout heast of the
Site have been mitigated through source controls. Extracting and contai ni ng contam nated

groundwat er shoul d provide further protection for those wetl ands.

The groundwat er operable unit, building on the SCOU renmedy, will attenpt to restore
groundwater to the State ESs and PALs and to Federal MCLs.

B. Attai nnent of ARARS

The selected remedy will be designed to neet all applicable, or relevant and appropriate
requi renents (ARARs) under federal, and nore stringent state environnmental laws. A list of



ARARs for the site is contained in the alternative arrays section of the FS. The prinary
ARARs that will be achieved by the selected alternative are:

1. Action Specific

Resour ce Conservation and Recovery Act, as amended [42 U S.C. 8§ 6901 et seq.]; Wsconsin
Envi ronnental Protection Law, Hazardous Waste Managenent Act [Ws. Star. 8§ 144.60-74] Most
RCRA requirenents are adm ni stered under the State of Wsconsin's inplenmenting regul ations.
U S. EPA does not have sufficient evidence to denonstrate that |isted RCRA wastes were

di sposed of at the site. RCRA requirenents are therefore not applicable to the site, except
to the extent that new hazardous wastes (such as treatnment residuals) are generated during
the course of the renedy. Several other RCRA regul ations, although not applicable, address
probl ens or circunstances very simlar to those encountered at this site and are therefore
rel evant and appropriate. However, the remedy will conply with the followi ng applicable
requi renents:

Ws. Admn. Code NR 605; 40 CFR 261 - ldentification of Hazardous Wastes. Provides
requirenents for determ ning when a waste i s hazardous. The substantive requirenents of these
regulations will apply to any on-site TCLP testing of treatnent residuals and waste excavated
at the site (e.g. in constructing wells) which may be di sposed of off-site.

Ws. Admin. Code NR 615; 40 CFR 262 - Standards Applicable to Generators of Hazardous Waste.
Provi des requirenents for the shiprment of wastes to treatnent, storage or disposa
facilities. These requirements may apply to on-site preparations for off-site shiprment of
treatment residuals and other wastes.

Ws. Admin. Code NR 620; Departnent of Transportation Hazardous Materials Transportati on Act
[49 U S.C. § 1801]; 40 CFR 263 - Standards Applicable to Transporters of Hazardous Waste
Requi res record keeping, reporting and mani festing of waste shipnents. These requirenents may
apply to on-site preparations for off-site - shipnent of treatnent residuals and ot her

wast es.

Ws. Admin. Code NR 630.10-17; 40 CFR 264, Subpart B - Ceneral Facility Requirenents.

Establ i shes substantive requirements for security, inspection, personnel training, and
materi al s handling which are rel evant and appropriate to on-site activities involving
excavations and handling of hazardous soils and material s.

Ws. Admin. Code AIR 630.21-22; 40 CFR 264, Subpart D - Contingency Plan and Energency
Procedures. Establishes substantive requirenents for energency planni ng which are rel evant
and appropriate for on-site activities involving excavation and handling of hazardous
subst ances.

Ws. Admin. Code NR 675; 40 CFR 268 - Land D sposal Restrictions. Requires that hazardous
wast es cannot be | and di sposed unl ess they satisfy specified treatnent standards and i nposes
record keeping requirements on such wastes. These requirenments apply to on site activities
related to off-site disposal of any treatment residues or other hazardous wastes.

Clean Water Act of 1977, as anended [33 U.S.C S 1317] 40 CFR 403 - Pretreatnent Standards.
To the extent waste waters will be discharged into a Publicly Owed Treat ment Works (POTW,
the sel ected remedy woul d satisfy both general and specific requirenents to protect against
damage to POTW. Any waste to be discharged to a POTWnust, if necessary, be treated to
satisfy these standards prior to discharge. These pretreatnent requirenents are adm ni stered
under NR 211 and 108. The substantive requirenents of these regulations will apply to

coll ected groundwater to be di scharged

2. Chemical Specific
Cean Air Act [42 U.S.C. § 7401 et seq.]; Wsconsin Environmental Protection Law, Subchapter

I11-Air Pollution [Ws. Star. 144.30- 144.426] 40 CFR 50; Ws. Adnmin. Code NR 404, 415-449 -
Em ssi ons Standards. Establishes standards for em ssion of pollutants into the anbient air



and procedures for measuring specific air pollutants. Goundwater treatnent or pretreatnent
may require renoval of VOCs before discharge. The need for treatnent of air em ssions
produced by this process woul d be eval uated based on substantive requirenents of Ws. Admn.
Code NR 445. If em ssions are expected to exceed those standards, the selected renedy wll
include treatnent of air em ssions. Handling of contam nated soils during excavation coul d

al so cause air em ssions of VOCs, particulates, fugitive dust or other contam nants which
coul d adversely effect human health and the environment. The design of the remedy will reduce
such em ssions to acceptable levels or provide for treatnent to satisfy these standards.

Safe Drinking Water Act [40 U.S.C. § 300 et seq.] 40 CFR 141, Ws. Adnin. Code NR 109 -

Maxi mum Cont am nant Levels (MCLs) . MCLs establish drinking water standards for potential and
actual drinking water sources. MCLs have been exceeded at the site in the shall ow aquifer
which is classified as a potential drinking water source. The sel ected renmedy, building on
the SCQU renedy, is intended to achi eve conpliance with MCLs and non-zero Maxi num Cont anmi nant
Level Coals.

Ws. Admin. Code NR 140 - Groundwater Quality Standards. Provides for groundwater quality
standards including Preventive Action Linmts (PALs), Enforcenent Standards (ESs), and
(Wsconsin) Aternative Concentration Limts (WACLs). The sel ected renedy, building on the
SCQU renedy, is intended to achieve conpliance with PALs at and beyond the waste boundary
(edge of waste). To the extent it is subsequently determined that it is not technically or
economical ly feasible to achi eve PALs, NR 140.28 provi des substantive standards for granting
exenptions fromthe requirenent to achi eve PALs. Such exenption | evels may not be higher than
t he ESs.

Di scharge to an infiltration basin would neet ch. NR 220, Ws. Adm Code, WPDES Best
Avai | abl e Technol ogy (BAT) requirenents, at the point of discharge and ch. NR 140, Ws. Adm
Code, PALs for all contaminants in the groundwater at a point directly bel ow the discharge
zone. To the extent it is subsequently determned that it is not technically or economcally
feasi ble to achi eve PALs, NR 140.28 provides substantive standards for granting exenptions
fromthe requi rement to achi eve PALs. Such exenption |levels may not be higher than the ESs.

Resour ce Conservation and Recovery Act, as amended [42 U S.C. 8§ 6901 et seq.]; Wsconsin

Envi ronnental Protection Law, Hazardous Waste Managenent Act [Ws. star. S 144.60-74] Most
RCRA requirenments are adm ni stered under the State of Wsconsin's inplenmenting regul ations.

U S. EPA does not have sufficient evidence to denonstrate that |isted RCRA wastes were

di sposed of at the site. These RCRA regul ations, although not applicable, address problens or
circunstances very simlar to those encountered at this site and are therefore rel evant and
appropri ate.

Ws. Admn. Code NR 635.09; 40 CFR 264.94 - Concentration limts. Establishes concentration
limts in groundwater for certain hazardous constituents related to a hazardous waste
nmanagenent unit.

40 CFR 265.1032-33 - Air em ssions standards for process vents. Establishes em ssions
standards for certain air stripper operations. If air stripping is used to remove VOCs from
extracted groundwater, air stripper em ssions woul d neet applicabl e standards under these
regulations. As with the dean Air Act standards descri bed above, treatnent of these air
stripper em ssions would be included if necessary to neet RCBA air emni ssion standards

W sconsin Environmental Protection Law, Subchapter Il-Water and Sewage [Ws. Star. 8§
144.02-27]; Cean Water Act of 1977, as anmended [33 U.S.C. § 1311-17] Ws. Adnmin. Code NR 102
and 105 - Surface water quality standards. NR 102 creates an antidegradation policy for all
waters of the State and prohibits toxic substances in surface waters at concentrati ons which
adversely affect public health or welfare, present or prospective water supply uses, or
protection of animal life. The selected renedy, building on the SCQU renedy, will achieve
conpl i ance any substantive requirenents of these regul ations that constitute ARARs for

di scharge into the retention pond on-site, including ch. NR 220, Ws. Adm Code, WPDES Best
Avai | abl e Technol ogy (BAT) requirenents, at the point of discharge and ch. AIR 140, Ws. Adm
Code, PALs at a point directly below the discharge zone. To the extent it is subsequently



determined that it is not technically or economcally feasible to achieve PALs, NR 140.28
provi des substantive standards for granting exenptions fromthe requirenent to achi eve PALs.
Such exenption | evels may not be higher than the ESs.

40 CFR 131 - Anbient Water Quality Criteria. Establishes pollutant concentration limts to
protect surface waters. These and other water pollution discharge limts are adm nistered
under the Wsconsin Pollutant D scharge Elimnation System (WPDES) permt program The

sel ected renedy woul d satisfy both general and specific substantive requirenents for

di scharge to on-site surface waters, nanely the retention basin. Any waste to be discharged
to a surface water nust, if necessary, be treated to satisfy these standards prior to

di scharge. These treatnment requirenents are adm nistered under NNR 200 and 220. The
substantive requirements of these regulations will apply to collected groundwater to be

di scharged. The source control renedy is intended to elimnate contam nated surface runoff at
the site. To the extent contami nated runoff is channeled directly to a surface water body,
however, that runoff nust conply with any applicable concentration limts.

3. Location Specific

O ean Water Act of 1977, as amended [33 U S.C. § 1344] Executive Order 11990 and 40 CFR 6 -
Protection of Wtlands. Ws. Admin. Code NR 103 - Water Quality Standards for Wtlands. These
requirenents provide for protection against |oss or degradati on of wetlands. Contami nation in
surface water runoff and groundwater will be controlled so that it does not have an adverse

i npact on nearby wetl ands.

C. Cost Effectiveness

The sel ected renedy provides overall cost-effectiveness. Phased extraction that focuses on
the nost highly contam nated groundwater first adds a significant degree of pernmanence, as
well as a further opportunity to assess the effectiveness of the SCOU renedy in reduci ng new
contam nant | oadings in groundwater. Thus, the effect of these renmedial activities on
conpliance with ARARs and protection of human health and the environnment will be anal yzed
before requiring a broader, nore costly groundwater extraction and treatnent system

D. Wilization of Pernmanent Sol utions and Alternative

Treat ment Technol ogi es to the Maxi mum Extent Practicable The selected alternative represents
the best bal ance of alternatives with respect to the nine evaluation criteria described in
Section VIIl1. The selected alternative adopts a phased approach to address groundwater
contamination, extracting and treating contanination that exceeds regul atory standards

E. Preference for Treatnment As A Principal El enent
By extracting and treating the contaninated groundwater, the selected renedy satisfies the

statutory preference for remedies that enploy treatnent as a principal element to permanently
and significantly reduce toxicity, nobility, or volune of hazardous substances



Xl . RESPONSI VENESS SUMVARY

Thi s Responsi veness Sunmary has been prepared to neet the requirenments of Sections 113(k) (2)
(B) (iv) and 117(b) of the Conprehensive Environmental Response, Conpensation, and Liability
Act (CERCLA) of 1980, as amended by the Superfund Amendnents and Reaut horization Act (SARA)
of 1986, which requires U S. EPA to respond "...to each of the witten or oral presentations"
on a Proposed Plan for renedial action. This Responsiveness Sunmary sunmarizes comments and
concerns expressed by the public and other interested parties in witten and oral form
received by U S. EPA on the recomended renedy.

On Cctober 3, 1994, U.S. EPA nade available to the public for review and coment the FS and
Proposed Plan for groundwater at the Miskego Sanitary Landfill. This comrent period was
extended for 60 days until Decenber 2, 1994.

U S. EPA received comments at the public meeting on Cctober 17, 1994, at the Miskego Gty
Hal | . Additional witten comments were al so submitted during the comrent peri od.

Summary of Comments Received During the Public Comrent Period

Comrent s recei ved during the public comrent period are summarized in this section. Sone of
the comments have been paraphrased in order to effectively sunmarize themin this docunent.
The reader is referred to the public neeting transcript and copies of witten comments
submitted. Al are available for review at the information repositories.

Comrent : One conmenter believes Alternative 2, Goundwater Monitoring, wll provide
protection to human health and the environnent and therefore is a viable alternative.

The commenter stated that the previous renoval actions and source-control measures, coupled
with natural mitigating processes are expected to limt further groundwater contam nation and
result in a reduction of groundwater contam nant concentrations fromthose identified in the
Remedi al I nvestigation Report (Rl).

The commenter views that in order to effectively evaluate the inpact of the SCOU activities
on groundwat er there needs to be adequate tine after conpletion of these activities to

noni t or groundwat er contamination. In addition, nearby private residences have been connected
to public water supplies and institutional controls that prohibit private well installation
within 1200 feet of an existing landfill are in effect. The comrenter believes that these
condi tions preclude the hypothetical exposure associated with the potential future use of the
site and therefore Alternative 2 is a viable renedial option for this site.

U S. EPA Response: U.S. EPA agrees that the previous renoval and SCOU activities will have a
positive effect on groundwater quality in the vicinity of this site. U S. EPA believes these
actions will contribute to the reduction of contam nant |oading into the groundwater and

coupled with natural mtigating processes will reduce contam nation |evels in groundwater.
However, given the age and design characteristics of the source areas and the high | evel of
contami nation in the groundwater near the Non-Contiguous Fill Area, U S. EPA does not believe

that these actions will adequately address threats posed by the existing contanination in the
groundwat er nor conpletely elimnate additional contam nant |oading into the groundwater.

The State prohibition on the installation of drinking water wells within 1,200 feet of the
edge of waste nmay not always be effectively enforced, since it is dependent on the well
driller or property owner contacting the WONR prior to well installation. Al so, the WDNR can
grant variances fromthe prohibition, so the prohibition is not absolute, even if the WDNR is
contacted. Therefore, the effectiveness of institutional controls relating to water supply
wel | prohibition is dependant upon the site owner or contractor contacting the WONR, and is
not absolute, even if the WONR i s cont act ed.



U S. EPA also agrees that one of the objectives of a phased approach to this renedy is to
gather additional information on the effect of the previous renedial activities at the site.
However, regardl ess of current risk or hypothetical future use scenarios of the |andfil
property, one of the objectives of this final remedial action is to determne how to
effectively prevent or retard the migration of contam nation already within the aquifer which
will not be affected by SCQU actions. U'S. EPA believes that prior actions in conbinations
with natural processes nay be effective in the outer limts of the plunme beyond the source
areas but, does not believe natural mtigating processes will be effective in areas of higher
contami nation near a source, such as the Non-Contiguous Fill Area. Therefore U S. EPA

di sagrees with the comment that Alternative 2 is a fully protective alternative. For that
reason, the renedy initially targets only the source area with the highest |evels of

contami nation. This provides adequate tinme, as the commenter suggests, to evaluate the inpact
of clean-up activities on other areas of the site

Comrent : One commenter believes that Alternative 3, if selected, should be inplenented in a
phased approach to gain the necessary data to determne the progress towards, and probability
of, actually achieving clean-up objectives. The comenter also believes that a conprehensive
pilot scale test be included in the Alternative with the purpose of determ ning groundwater
characteristics and eval uating di scharge and treatnment options. The comenter has indicated
that an eval uation of the effectiveness of groundwater extraction in capturing contam nants
and the potential for achieving groundwater clean-up objectives should be perfornmed during
the pilot test phase. Also a mechanismto re-evaluate the need for further groundwater
extraction should be provided if necessary. Finally, the comenter believes that if results
fromthe evaluation process indicate that only if the groundwater extraction will achieve
these objectives and natural attenuation is ineffective in achieving the objectives should a
long-termlimted punp and treat systembe installed and operated

U S. EPA Response: U. S. EPA agrees with the commenter that Alternative 3 should be
inplenented in a phased approach to acconplish the objectives associated with this ROD. U S
EPA al so believes that a pilot scale study should be conpleted as indicated in the
description of Alternative 3. A Perfornance Eval uation Report will be required that eval uates
groundwat er characteristics, discharge and treatnent options as well as other paraneters.
This study will, as the commenter suggests, be used to design an effective system In
addition, a nmechanismto eval uate the progress toward achi eving the groundwater clean-up

obj ectives not only during the pilot scale test but during an extended duration will be
required

U S. EPA does not agree with the suggestion that only if the groundwater extraction systemis
proven effective and natural attenuation is proven ineffective in the pilot test should a

long-termlimted punp and treat systembe installed. Goundwater punp and treat systens are
effective in renoving and contai ning contam nation. The pilot test is ained at optimzing the
design of a system not to denonstrate the need for one. The ROD and the underlying docunents
denonstrate the need and show that the systemw |l nove the site toward achi evi ng groundwat er
cl ean-up standards and addressi ng unacceptabl e | evels of contanmination nore expeditiously.

Comrent : One commenter who lives near the site would like their private well sanpled for
Vol atil e Organi ¢ Conpounds.

U S. EPA Response: Private wells near the site, including the comenter's well, were sanpl ed
in August 1991 by U S. EPA. There was no contam nation found during this sanpling round in
any of the wells. Goundwater nonitoring since 1991 has not indicated a change in groundwater
contam nation |levels, therefore there is no reason to believe that contam nati on woul d have
reached this well romthe site. In addition, all residences in the vicinity of the site have
been connected to public water thereby elimnating a concern for potential exposure through
ingestion. U S. EPA has provided this coment to the State authorities and recomends the
comrenter contact the local WDNR of fice for further infornmati on on procedures for private
wel | sanpling

Comment : One commenter stated that all private and nmonitoring well results of all tests taken
on her property be forwarded to her



U S. EPA Response: US. EPA will ensure that sanpling results related to the commenter's
property fromthe InterimGoundwater Mnitoring Plan will be forwarded to the commenter as
these results becone available. Additional information regarding test results is available at
the information repositories |ocated at the Muiskego Gty Hall and the Miskego Public Library.

Comrent: One commenter fromthe Gty of Big Bend provided U S. EPA with sanpling information
provided to himby the WONR for his business. The commenter expressed concern for citizens
that are not on public water and what is being done for them

U S. EPA Response: U. S. EPA thanks the commenter for this information. If nore information is
needed, the Agency will certainly contact him The site currently does not inpact any private
drinking wells in the Gty of Big Bend. All private residences near the site have been
connected to public water. A few residences retained their private well for non-potable uses
such as watering their gardens and yard

Comment : One commenter expressed concern that it was unclear how future public coment woul d
be incorporated into the process of selecting and inplenenting additional remedial actions
for Alternative 3.

U S. EPA Response: U.S. EPA acknow edges the concern for public input on future decisions
regarding this project. Contingency neasures for Superfund projects are described in three
categories. Non-significant changes, Significant changes and fundanental changes to the
deci si on docunent are the neans to nake changes to a sel ected renedy. Non-significant changes
are usually adjustments that relate to design, construction or admnistrative factors but do
not significantly change or nodify the remedy. These changes do not effect the overall scope
of the remedy and are usually docunented in the post-decision docunent file. This information
can be placed within the information repository at the discretion of the project nanager.

Si gni ficant changes are generally increnental changes described in a docunent called an

Expl anation of Significant Difference (ESD). These changes are comunicated to the public
through a public notice usually published in one or nore of the |ocal newspapers. In
addi ti on, changes under an ESD are placed in the infornation repository. The project nmanager
has the discretion to seek public comment on the ESD.

Finally, any fundanental change to the remedy woul d require a RCD Anendnent which requires
the agency to open a 30 day public conment period. During this period the agency would notify
the public through newspaper advertisements and solicit public review and comment on the
Anmendnent. A public neeting would al so be conducted by the agency during the coment period.



